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PREFACE 


1 


In this volume, being the Economic volume of ‘The 
Indian Empire,’ chapter i, on Agriculture, is based on 
materials supplied by Mr. -J. W. Mbllison, Inspector- 
General of Agriculture; chapter ii, on Forests, was written 
by Mr. S. Eardley-Wilmot, Inspector-General of Forests ; 
chapter iii, on Mines and Minerals, by Mr. T. H. Holland, 

F.R.S., Director of the Geological Survey ; chapter iv, 
on Arts and Manufactures, is based on materials supplied i 

by Sir George Watt, C.I.E., late Reporter on Economic 
Products; chapter v, on Commerce and Trade, is based on i 

materials supplied by Mr. J. E. O’Conor, C.I.E., late 
Director-General of Statistics; chapter vi, on Irrigation 
and Navigation, was written by Sir Thomas Higham, \ 

K.C.I.E., late Inspector-General of Irrigation; in chapter 
vii, ‘Railways’ was w'ritten by Mr. N. G. Priestley, 

Secretary to the Railway Board, and * Roads * by the late 
F. B. Hebbert; chapter viii, on Posts and Telegraphs, was 
written by Mr. H. M. Kisch, C.S.I., with assistance from 
Mr. F. G. Maclean, C.I.E., and Sir Sidney Hutchinson, 
successive Directors-General of Telegraphs; in chapter ix, 

‘ Rents' was written by Mr. E. D. Maclagan, and * Wages 
and Prices ’ by Mr. J. A. Robertson ; chapter x, on Famine, 
by Mr. S. H. Butler, C.I.E. 


















INTRODUCTORY NOTES 


Notes on Transliteration 
V^vf/-Si>ufufs 

a lias ihe sound of d in * woman.’' 
ji has the sound oT a in ^ father/ 
e has the vow^d-sound in * giey/ 
i has the sound of i in * pin/ 
t has the sound of i in ' police.’ 
o has the sound of o in bone.* 
u has the sound of k in ^ biilL* 
il has the sound of tt in * flute.' 
oi has the vowel-sound in ' mine.’ 
au has the vowel-sound in ' house.’ 

It should he stated that no attempt has been made to distinguish 
between the long and short sounds of e and in the l>raddiaii 
languages, which possess the xowcl-sounds in 'bet* and 'hot' in 
addition to those given above. Nor has it been thought necessary 
to mark vowels as long in cases where mistakes in pronunciation 
were not likely to be made. 


Cousoxaitfs 

Most Indian languages have difFcrenl forms for a nutnlxtr of can' 
sonants, such as /, r, &c., marked in scientific works by the use 
of dots Or italics. As the European ear distinguishes these with 
difflculty in oTdlruuy pronunciation, it has been consideted undesir¬ 
able to embarrass the reader with them; and only two notes are 
required. In the first place^ the Arabic Jt, a strong guttural, has 
been represented by i instead of f, which is often used. Secondly, 
it should be remarked that aspirated consonants arc common; an^ 
in particular, dA and fA (except in Burma) never have the sound of 
/A in ‘ this ’ or ’ thin,* but should be pronounced as in ’ woodhcFuse * 
and 'boflthook/ 
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Burnifse Words 

Bunwcsc and some of the languages on the frontier of China have 
the following special souitds:— 

aw has the vowel-sound in ‘ law.' 
a and u arc pronounced as in German. 

gy is pronounced almost like /in ‘jewel.’ 

ky is pronounced almost like ck in ‘ church.’ 

th is pronounced in some cases as in ‘ this,’ in some cases as in 
* thin.’ 

w after a ronsonant has the force of uw. Thus, ywa and fm< 
are disyllables, pronounced as if written ^ and puw. 

It should also be noted that, whereas in Indian words the accent 
or str^ is distributed almost c<iually on each syllabic, in Burmese 
there is a tendency to throw special stress on the last syllable. 


General 

The nam« of some places~e.g. Calcutta. Bombay, Lucknow, 
wwnjwre—have obtained a popular fixity of spelling, while special 
forms have been oflScially prescribed for others. Names of persons 
arc tjftcn si^lt and pronounced differently in different parts of India : 
but the \-anations have been made as few as possible by assimilating 
forms almost alike, especially where a particular spelling has been 
generally adopted in English books. 


Notes on Money, Prices, Weights and Measures 

statements 

w,th reg^ to money throughout the Gazef/eer have necessarily been 
expressed in rupees, nor has it been found possible to add generally 
a convei^Km into sterling. Down to about ,873 the gold value 
the mpee (containing 165 grains of pure silver) was approximately 
equal to ax., or one-tenth of a £ ; and for that period Tis easy to 
^vert rupws into sterling by striking off the final dpher (Rs. 1,000 
-£io^ But after 1873, owing to the depreciation of siU'cr os 
compared with gold throughout the world, there came a serious and 
progressive &II in the exchange, until at one time the gold value of 
the dropped « low as ,x. In order to provide a remedy for 
the heavy loss caused to the fkivemment of India in respect of its 
p>Id pay^nts to be made in England, and also to relieve foreign 
trade and finance from the inconvenience due to constant a^ 
unfor^n fluctuations in exchange, it was resolved in 1803 to close 
the mints to the free coinage of siKtr, and thus force up the value of 
the rupee by restneting the circuUtion. The intention was to raise 
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e}£cli:uige value of the rujjec lo tj. and then introduce a gold 
standard (though not nec(^aart|if n gold ciirrencj') at the rate of Rs. 15 
= £r. This policy has been comptetety successful. From 1699 oii' 
wards the ™lue of the rupee luu; been maintained^ with insigniFioant 
flucLitations, at the propojted rote of rf. 41/.; and corLsequentty since 
that date ihr« rupees have been cquir-alent 10 two rupees before r&7 j. 
For I he intermediate periodt between 1&73 and 1899^ it is nmnifestly 
impossible to adopt any fuicd sterling value for a conBianily changing 
rupee. But since 1899, if it Is desired lo convert rupees Into sterling, 
not only most the final cipher be struck oF (as before 1873)^ 
also onC'third must be subtracted from the result. Thus Ks. 1,000 
= £[oo—^ = (about) £67. 

Another matter in connexion: with the expression of money stiUc- 
ments in terms of rupees requlra¥ to be explained. The method of 
numerical notation in India diffcrrH from that which prevails through- 
tmt Furope. I.aij;e numbers art not punauated in hundreds of thou- 
^nds and millions, but in laklis and CfOres, A lakh is one hundred 
thousand (written out as 1^00,000), und a crore is one hundred lakhs 
Or ten millions (written out as ttOo,o0sooo). Consequently, accord¬ 
ing to the exchajige value of the rupee, a lakh of rupees (Rs. 1^00,000) 
may be read as the cquivutenl nf £ 10,00c before 1373, and os the 
equivalent of (about) £^,^^7 after 1899; while a crore of rupees 
(Rs, 1,00,00,000) may similarly be read as the equivalent of 
£1,000,000 before 1873, and as the equivalent of (about) £^^6,667 
after 1899. 

Finally, it should be mentioned that the rupee is divided into 
p 6 annus, a fraction commonly used for many purpfises by both 
natives and Europeans, 'line anna wa.'i foTmeriy reckoned as r^if,; 
it may now be corLsIdercd as exactly comes|)Onding to rd", 'Fhe 
anna is again subdivided Into i z pies, 

Tlie various sysieimis of weights used in India combine uniformity 
of scale with immen,se variations In the weight of units. The scale 
used generally throughout Northern India, and less commccily in 
Madni 5 and Ikimbay, may be thus expressed t one insund = 40 seers ; 
one xeer ^ chittaks or 80 tolas. The actual weight of a seer 
varie-s grtally from Hislrict to Di-itrict, and even from village to 
village 7 but in the standard: system the tola is i 3 a grains Troy (the 
exact weight of the rupee), iond the yntcr thus w'eighs a-of 7 1b., and the 
maund lb. This xiondard is lucd in official reports and 

throughout the Gastf/nzK 

For calculating retail prices, the universal custom in India is lo 
express them in terms of xeexs lo the rupee. Thus, when prices 
change, what varies U not the amount of money to be paid for the 
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quanti^, but the qu.Ti.tIty tcj be obtained for the same aniuunt 
OJ money. In other words, pHoes in India are quantity j>rices. not 

CTh ^ of^rse 

m«ns that the pnce has gone down, which is at first sight i^erplcxine 
^English reader. It may, however, be njendoned that quantity 
^ 0 ^ “2^ altogether :n Engknd. «p«:iillj. « snmH 

where pennyworths of nijny pneeries can be bought. E-b, 
If eonimonly sold at a i-ajybig number for ihe shilling 

ri.nw -‘L “?'*'* ‘•““‘tv P"'™s '■mm Indian into English 

”'"‘“*^'."8*' ‘'’= following scale may be adopted—hared 
upon the assumptions that a seer is exactly s lb„ and that the value 

d IE for If., s seeis per rupee = (about) 6 lb, for jr.; and so on. 

Is t^d™Ia’* “I-"!* in India generally 

T“ of the country! 

ui areas hare always been esjircssed thtnughout the Gawnter either 
m square mite or in acres. 
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THE INDIAN EMPIRE 


VOLUME ni 

ECONOMIC 

CHAPTER I 

AGRICULTURE 

/, AgricuUurai Fopniatim, and Saik 

The predi3niinatii|g feature of agriculture in India is that Pmpcirttcn 
it gives occupation, directly and indirectly, to an immenie®^^ . 
majority of the population of the country. The census returns 
shoH^ that in British Pro«r>oes the proportion uf the total ■gnmltiiiie, 
population directly engaged in agriculture was 6a per cent 
in 1891 and 6S per cent in r^cn^ the comespondiug rigures 
for Native States in those yean being 57 and 60 per cent 
In India as a whole about 175,000^000 people wm direetJy 
dependent upon agriculture proper and cattle-rearing in 1891, 
and 196,000^000 in 1901, the total popuhtion of the country 
in those years being sSjiOoo^eoa and 294,000^000 nspecUvcly, 

ITie following table gives detailed statistics for 1901,05 record^ 
in the occupation returns of the Census;^ 


NbRiIkT of BefMvi aBlrntf fatf 

fnMB 

' Britiili 

lodlL 

Native 

SlAle* 

ThhAL 

Pruvt'nfiit aiffi tar* tf asom/r. 
StOck-br?cdin^ uid dnluig , 
Tnintn^ Bod an of aeiLebILi . 

TliTAL . 

Lukdholdcn and leuntm . , 
Ai^ncnlttiral labouEn , 

1 GrowOT of ipcdal prodoetB . 
AgrictilienU iniDuig aim] ) 
■OpCfYiBfOO { 

Total . 

Gmko Total 


1,159,185 

5,9^4 r669 

71.96J 


r,l;4,oSr 

3-976.631 

30,310^4 

I7&3,66o 

856,169 

i9.w6,l76 

4^8,774 

844.960 

I'JnS® 

t5J^69l4,3'43 

J,6a8.6jo 

9T0^JS 


36^15766 

^91.691731 


3r,tH7VS53 

195,666,361 
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The mrtl In axidilion to the classo above einiinenited, the village cocnniu- 

p^btion contain many other members ifhose cmploymt^t depends 
cntiRlv On the cultivator, and who are therefore orilinarily supported 
from the prtMiucc of the village fieldsc !Many persons too com^ 
bine agiiculime, as a subi^idiary pursuit, with some other occu- 
j)ation. It has betn estimated that riine-tenths of the rural 
population of India live^ directly or indirectly, by agricultiirei 
IncresK of A comparison of the cenam returns of 1891 and jgoi shows 
libou^ classes enumerated in the foregoing table increased 

during ten yearH approjcimatdy as follows ;— 


Cattlc-breeden *nd HUEndanti , 
LLQcbkWncri and tfEianls h 
L aboDrera , . ^ , 

Gmwert {]f ipeclat f^mlucjia , 
Saperviaon of obala, Sk^ 


'prss/™ 
re, 7316,000 
367,000 

I OS,POO 


The number of agricultural labourers nearly doubtecL The 
increase is largely due to changes in classlhcatioi] j but a ccri’ 
sulcrable landless class is developing which involves economic 
danger, becausie the increase has been moflt marked in districts 
where the rural population as already congested or in Frounces 
in which there is speck! Ikbility to periodic famine. Even 
in normal seasons the ordinary agricultural labourers in some 
tracts cam a poor and precarious livelrhood. 'rhey are 
employed on the land only duHiig the busy seasons of the 
year, and m slack times a few are attracted to large trade 
centres for temporary work. As trade industries dtrt'elop this 
attraction to towns will increase. Generally speaking, how^ 
over, the Indian peasant clings to the neighbourhood of his 
own home, however much it may be oveicrtjwded. 

plenty of land in India for the whole of the 
iaiiwrwW people. Good ogricuUuraJ dry-orop land lies waste, 
polled notably in Central India and the Central Provinces, because 
there are not enough people or cattle for cultivation. In 
other parts (pimicularly in the Deccan^ with a climate at least 
equally precarious, cultivation has esttended from the best to 
the very poorest descri|Hions of soiU 'J’hc cultivators of these 
p^rcr amis make only a hare Unng m fa™umbie seasons, and, 
w^th thejr dependants, flock to relief works in famine yeai^. 
.\gncultuni! laljourers migrate from Dengal and the Central 
I^vnnces to Assam, from the United Provinces to Bengd 
from Madras and Chittagong to Burma; and, ouLslde of 
India, 10 Ceylon, Mauritius, South Africa, British Guiana, and 
other colwies m search of agricultural or other employmenL 
But, speaking generally, migration or emigration has worked 
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hitherto on such a smail scale in India as a whole that little 
relief has been given to either congested or sparsely populated 
districts. The movement between different parts of India is 
Usually of a temporary nature, and docs not involve a permanent 
change of residence A great deal of land in the Punjab and 
Sind has, however, been brought under canal irrigation within 
recent years, and has been colonised by people from thickly 
inhabited tracts. There is evidence that this mtgiation will 
increase with the future catension of canals in the Punjab. 

The census returns of this Province for 1901 show more than 
10,000,000 landowners and tenants, and only 360^000 labourers. 

General statistics regarding cultivation in British India in Pmpartini 
1903^4 will be found in Table I at the end of tkis chapter. ^ 

The table below gives for the same year the percentages to total 

area of (n) net cropped area,^ {£>) cultivable waste other than wi4te,j«]d 

current ^llow, and (j) forests in the eight iirincipal Provinces. 


PirOviiMBa. 

picvaunrAeii ro Tdt.il aha or 

! Net cnppcij 

1 

Cb1dm)}r' 
V'UlE Dtlirr 
[ban 

PorwtjL 

Mfljdtw . t t . . 

Ifomlnj ■ . . . , 

United fhoriocet , , 

Ihinjah , . . . . 

Bumui ■ ■ . . , 

Ceatml rrovincea owl Rcrir + 
Atsam , . . . 

4^-7 

37’* 

53-7 

43-^ 

IM 

35*9 1 

i 6 S 

9,8 

Iq.8 

lJ-9 

3' S 

33.4 

4J’4 

Ifl-j 

5- 4 

6- 1 

n*t; 

lUj 

13-1 


Meteorologically India consists of two portions. The first Metcoro- 
Uts between the HifniilnyAiS and the Vindhy-as; and is chiefly 
oKupied by the phins of iho Glnges iuid Indtn and their 
tnbuunes. It will be referred to hereaiker as Northern India, agricnl- 
The other portion Uea to the south of the Vindbyas, and will be 
styled Peninsular India. 

The cultivation of the staple crops in different districts is to Twu 
some extent determined by the character of the soil, but to a 
greater extent by rainfall and other climatic conditions, such os 
deposition of dew,, temperature during the growing seasons, ''*4'. 
and ^mpness in the air. There ore two main harvests—the 
^.^r//and the The agricultural year may be further 

divided into four periods, vix.: June to October, corresponding 
roughly with the period of the south-west monsoon proper j 

VVutc ctuiifwid u cnltfvablc indiulei mocfa tanJ which cmld not be 
mltitiled prafitablj al exidiiig pdca of cropt 
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November and December, monlh^ of the retreating south-west 
mon&oon ; the cold-weather months of January and February ; 
and the hot-weather months froin March to May, Each peri^ 
is not, however, strictly confined to the months namedr The 
sowing of AAarf/ (autumn) crops b^^ms with the first rains of 
the south-west monsoon, usually in June, and in normal seasons 
extends well into July. The ^larious kharif crops are reaped 
between September and December. R&H (spring) crops differ 
in kind from the crops and require less rainfall, but in 

the north of India they derive great benefit from? dew. Thej“ 
arfi sown usually in October and Nos'^ember. and ripen in 
March and April. I hiring their period of growth they are sub' 
ject to a considerable degree of cold, which limits the choice of 
staples. The difference in character between khsi^lf and rakt 
crops is most marked where, as in Northern India, there are 
great variations in temperature at different seasons of the year. 
In Madras^ where the climate is inarkod by more regular and 
continuous warmth, these distinctions largely disappear, and 
there are only early and late sowings of the same crops. 

No one without Indian experience can rcolioe the anxieties 
which are felt annually regarding monsoon prospects. The 
south-west monsoon supplies the greattst part of India's min 
fall, and the prosperity of the ffcnsnnt in any particular year 
depends upon this rainfall being tolerably normal in amount and 
seasonably distributed. Some parts of India suffer as often 
from excessive as from deficient rainfall, but not of course so 
severely. The influence of the south-west monsoon extends 
throughout the whole of India and Burma, but is unequally bene- 
liciaL The western half of Peninsular India, including nearly 
the whole of Bombay, is pmctically dependent upon this tainfall. 
AAirr/crops art therefore most important in these parts. 

What is popularly called the north-east monsoon, but is 
really the south west monsoon in rclreai\ gives to the south¬ 
east of the Peninsula iis heaviest rainfall between October and 
Ltecember. It also gives rain lo the southern parts of the 
Hyderal^d State, and as far north as the Southern Mar3tli.i 
country in Bombay. The chief sowings of *dry* crops in the 
tracts affected are in September and October. The showers 
which occur from Octoljcr to Defcember in the Central Pro¬ 
vinces, Berlr, and the north of Hyderabad arc also connected 
with this monsoon. Though Usually small in amount, they me 
of great value on the black soils suitable for r^ 3 i crops of 
wheat, linseed, and gram. 

See \ ol, I, ^up. ill, Mctcomlogy. 
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In Xorthem India the nun from ihe souEh-^est monsoon Winter«ad 
gives Ihe condtlSons nece^iy for the growth of varied 
crops, while the weather from November to March, uiiualJy 
bright and dry with occasional light showers of rain, is well suited 
to the 'I’he extreme north-western areas obtain about half 
their average reinf^l in ihe winter months, during which also the 
plains of the Punjab, the north-western districts of the United 
Provinces, and the submontane districts receive rain which is 
sometimes heavy. Lighter winter rain also extends less frequently 
into the rcmamdcr of the United Provinces and to BthSr. 

In Bengal, Assam, and Burma, the rainfall is considerable 
between March and May, and for this reason general sowir^s 
of various crops take place earlier than in other pans of India, 

The Bombay Presidency and the plains of north-western India 
receive practically no rain in the hot-weather months. In 
Southern India 'mango showers,'amounting at most to a few 
inches, fall in this period. 

The areas in India which rwjeive heavy laiiiMT, and in which Ann* af 
the chances of serious failure in any yotr are remote, are 
Eastern and Lower Bengal, Assam, Burma, and the coast strip 
between the Western Ub^is and the Arabian iiea, from the 
extreme south of the Peninaula to the southern boundary' of 
Surat District. Upper Burma has a small dry rone, but the 
Province as a whole enjoys a copious and assured rain^L 
The heavy rainfall areas have an average annual fiUI of at least 
70 inches, and in many places the average is much higher. 

At Cherrapiinji, in the Kh.lai Hills of Assam, for instance^ 
the recorded average is about 460 inches. One inch of rain 
over an acre of ground weighs approximately toi tons- ITie 
heavy rainfall areas therefore receive annually 7,000 tons or 
more of rain per acre. Pice is the chief crop grown in these 
tracts j but jute is also important in Bengal, and tea in Assam. 

Cultivation without irrigation is exceedingly precarious if the 
annual rainfall js less than to or ii inches; and in parts of 
Sind, RiljputAna, and the Punjab rainfall is very' slight or 
nominal In such iractsi, and in the desert parts of north- 
westeni India, the land in its natural condition produces scrub 
growth and growing of a kind, which gives some food to cattle, 
sheep, goats, and canvcls. 

'Hie areas which are rendered secure by irrigation are tho(se ArcM im- 
served by the large canal systems of the north of India and the 
Madras deltas, which depend upon great rivers for their water- 
supplies; and those supplied by ample irrigation from wells. 

Outside the areas thus protected and the zones of heavy rain- 


6 


THE iHDIAN EMPIRE 


---- [chap* 

faU already rtfcmed to, tlicie ore nearly a miilion square miles 
in other pans of Iitdia which a« not safe against the uncer- 
Uinties of the seasons ami the risk of faniirifc The annual 
rainfall in many parts is lial^lc to extraordinary variations^ and 
the effects of great defidencj' depend on the quality^ of the soil 
and the ebsscs of crops cultivated. The parts which arc most 
liable to drought or famine arc the rceognticd fiimine rones In 
the plateau of Peninsular India, with an aventge rainfall of 
about 30 inches or less. Other tticta of higher average tain- 
ftll, as, for instance, CujarSt, hislwa, and parts of the Central 
Pravmcts, have at times suffered intensely from famine* To 
give tmnmnit)^ the rainfall must be not only sufficient on an 
ave^e of years, but also well distributed. 

Inii" the soils, the seasons, [lie local condilions, 
of tbc aj^nctlltunil practices rary in an CKtraordinaiy dcRtee The 

S " **“ “‘I S^'h 'tops i, preaier than in 

m other country m the world* Crops are normally sown and 
horves ed in varous parts in every- month of the year, and 
gently speaking, the inhen ted experience of generations 

fl: . ^ !>■ Voeicker in chapter ii of his 

^ iht Impr^m^nt of Indian A^culiurt, ‘the Indian 
ryot or cultivator is quite as good a^. and in some respects the 
^perior ^ the average British farmer, while at his worst it 
1 only t»^d that this state is brought about largely by an 
absence of facilitici for improvement which is prohably^un^ 
equalled in any other country- and that the ryot^fl 5™!^ 

™a'Cv'L“"‘* in Ihe Je or difficaWes 

h* ^ 'Tht: native, though 

w tT 'rii: not hesitate 

an<u™ tewi’".)'* i' wnstitutes a l«tter plan 

^one to l„s advanuec.' There are, howerec, good and tad 

in India just aainothercmintrics. Keitditan skill in 
cultivation is not nearly so developed in 

ina ?nfcrira "“r K'l's are, generally speak- 

ing. inferior ^ cultn-atora to Jata, Kurmis, and Kachts,^ In 

I^'ra7 'fend wasteful; and, 
ng genctaliy, farming m some parts of India tn 
Gujarit, is much more adviced thTt Lh^ 

Central Provinces. It follows that a hr>pefuJ fi^lH f ' ^ ^ 

oow Tinipieiticnts. or varieties of 

s:.X-srsrj:s--ti£2 
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wells. If the depth of Trateir is^ considerahlc^ the cost of lifting 
It is high, and therefore only good crops will pay. In Bombay 
and Madias, and generally throughout Peninsular India, the 
principles of manuring and rotation, and the need of thorough 
tillage, are perfectly understood and practised on the scattered 
areas under welhirrigaiion. Crops are lalten in rapid succes¬ 
sion, die land being usually double-cropped each year In¬ 
digenous implements and water-lifts of cheap primitive con¬ 
struction are used. They are entirely suitable to this garden 
cultivation, which, especially in parts of GujarSt, cannot, in 
respect of neatness and thoroughness, be excelled by the best 
gardeners or best farmers in any other jmrt of the world, 

Cufth'ation of this sort will spread ljy the force of good 
example; but, requiring, as it does, a lai^e amount of capital 
for extra labour, cattle, manure, and other contingent expenses, 
it must always be small in extent in comparison with the more 
ordinar)* cultivation which, in the di^crent Provinces, is carried 
out with inhnite variety of detail. These variations are so 
great that it is beyond the scope of the present chapter to 
contrast them except in a cursory way. 

Noiwhefu is greater industry shown than by the hardy hillmen TTw pcKHort 
who cultinmc terraced patches ori the slopes of the foot-hills of ““duity, 
the HimlLiyiis. The initial cost of terracing and preparing 
land for cultivation in those situations was enormous, and has 
nevertheless been remunembve. The land in the best positions 
is naturally rich, and is amiually fertilircd by the wash from 
higherslopcb^ while there are ladJities for irrigation from Bprings 
and hill streams. TTic rainfall is almost assurtd, and two crops 
arc commonly grown in a year. An astonishing amount of 
labour is required for cultivation, and in carrying manure to 
the fields or produce to the homesteads and to marltetr The 
transport silong precipitous bridle-paths by pack animals, and 
by the people themselves^ has to be seen to be realised. 'Fhe 
hill cultivator, however, w^orlcs in a favourable climate. It is 
less easy to understand the extraordinary^ diligence of the 
ordinary cultivator b the plains,^ who has to labour under 
climatic conditions which are exceptionally trying at certain 
seasons of the year. The arduous character of manual and 
bullocdc-power Labour is most marked in rice cultiv^ation, 
particularly in the ddtaic areas of Bt-ngal, Burma, and Madias, 
and in the tracts of heavy rainfall tn Bombay, the Central 
Provinces, and elsewhere. TTie proparatoiy' tillage and the 
sowing, planting, and weeding are done while the knd is in 
the condition of a Kwamp. labour is carried on in other tracts 
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under easier circumatanct-ii j but the husbandman and his 
dependants have to vrork hard at most seasons, wKet^r ibeir 
simple methods of ctilii«tion are applied to dry or imgaicd 
crops- The area which a man with a pajr of bullocks can 
[iclually cultivate varies with circumstances- On an avcra^ 
ii pair of bullocks is required for 3 or 3 acres of irrigated 
* garden ^ cultivation, for s or & acres of rice, for 6 to 10 acres 
of partly Irrigated and partly dry alluvial land in the north of 
India, and for 25 to 40 acres in the dry uplands of the Carnatic 
or the black-soil plains of the Deccan. In most parts of India 
the peasanl^s leisure season cornea with the hot weather, after 
his grain has been thte&hed out by the feet of his cattle and 
winnowed in the breeze. 

In respect of different geological types of soil, India exhibits 
far less variation than England \ still the main varieties of soils 
are so- numerous that It is be^i'Ond the scope of this chapter to 
classify and describe ihenpu An effort will be fnade» howcv^ 3 ,10 
indicate the bioader differences characterizing the chief kinds 
obtained from the three principal geological formations. 

The alluvnal tracts are the moat esiensivc, and agriculturally 
the most important. They occupy the greater pordona of Sind, 
Gujarflt, Rajpuilna, the I'unjab, iho United Prorinces,, Bengal, 
and the Godavari, Kistna, and Tanjore Districts of Madras, 
tiesides extensive tracts in Assam and Burma. An alluvial 
strip of varying width eirtends along the eastern and western 
coasts of the Peninsula, widening at the deltas of the great rivers, 
and reaching irregularly into the vall^s of the Eastern and 
Western Ghaut Rich alluvial soils fringe the courses of the 
great rivers of Peninsular India In many places. 

The alluvial soil of the Kistna and Godivari deltas is a 
dark-coloured loom. In the lndt>Gangctic plains the colour 
of the auriace soil may be any shade between light fawn and 
brown. The soils vary^ in couiisteiKe from drift sands to 
clays so Stiff that drainage is entirely prevented, and in certain 
raynt injurious salts of soda and magnesia accumulate, whkh 
appear as an edfnrescence {n/i) on the surface of the sterile 
soil Soils in Bengal are distinctly lighter in colour and denser 
than those in north-westem India. The latter have particles in 
a fine state of division, but may conlaln nodular limestone or 
katriart found in beds or layers at various depths, 'fhe soil 
may extend, unaltered in colour and cousiitencc:, to a con¬ 
siderable depth; but commonly substrata ore found in well- 
deffned layers of sand, clay, and loam. The depth to subsoil 
water is in many places very moderate, but in some parts of 
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the Punjab and the United the wdls are deep. 

Alluvial soils which are not too dense in consl'StencCj and are 
naturally drained, can be irrigated with great ad^'antage, ihc 
sudace being usually flat or only slightly undulating. With 
moderate and well-distributed rainlall, the pluvial soils of the 
Indo-Gangetic plains are capable of growing a great variety 
of it^^i^and rabi crops, for the depth of soil secures great 
natural fertility. The amounPJ of nllrogen and organic matter 
in alluvial soils vary, but are generally low. The po^h is 
adequate, and the phosphoric add, though not plentiful, is 
generally less deficient than in other classes of Indian soils, 
lime and nnsgriesm appear to be sufficient in amount, while 
the proportions of iron and alumina are high, particularly in 
the heavier clay loams. 

The fJeccan trap formation, which cKiends rntt about 4too,oo0 
square miles, covers the greater portion of the Bombay Presi¬ 
dency, the whole of Berflr, the western third of the CeniTrd 
Provinces, and the wcslem half of Hyderabad. The sods 
throughout this area vary to an extraordinar)' eKtcnt In 
character and productiveness. Scattered throughout the iracta 
in question arc numerous low trap hills and ridges connected 
with the Western GMts and Satpurl ranges, while the cultivated 
lards arc to a large extent broken and tollirig. On the slopes 
and uplands of the lower trap hills the soils are thin and poor. 
I’he disintegralcd trap furnishes a lighnsoloured Kindy or 
gravelly soil, which is modemtely productive only in years of 
favourable rainfall The lowlands in the broken country have 
deeper and darker-coloured soils, which ate consuntly improved 
by washings from the higher levels. Tree black cotton soil 
occurs within the area of the Deccan trap in undulating or “ 
sloping situations, below the general level of the foot-hills. 

It varies in depth according to position and, where very deep, 
has Ijeen accumulated by aUuvfa] dc^wsit. In places in the 
valleys of the TilplI, the Narbada, the Godilvari, and the 
Kislna hcav7 black soil is often JO feet in depth. Owing to 
its dense consistence it bccornea unworkable during haivy rain, 
and, in these places better adapted for crops of wheat, 
linseed, gram, &c., than for cultivation in the kkarif season. 
The black cotton soil of the Decran trap ai(^ which ^wb 
cotton and Jtfwbr as staple crops in the Ihartf season, is, as 
a rule, only ^ or 4 feet deep, and is mixed with nodular pieces 
of limestone and small fragments of disintegrated trap. The 
subsoil contains a good ded of lime and, being slmly, allowig 
free drainage to the trap rock below. Black soils vary in 
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colour, Kmsbtcnct, And fertUily, but all arc highly retentii t of 
rooistuic. iH ihft hot weaLhet shrinkage due lo BvapoRLiiou 
causes the romnation of numerous crackSf which arc often 
several feet deep. This feature has given origin to the conitnon 
saying. ' Black soil ploughs itself/ The deeper descriptions of 
black cotton soil arc entirely unsuitable for ifrigolion j but the 
mised black soil found in ihc smaller v'alleySf when it is of 
moderate depth and the siibstFalum affords good naiuial 
drainage, admits of w'eU-irrigation and products under liberal 
cultivation all kinds of garden crops. J’he depth to the subsoil 
wnter in these situations fs usually as 

Black cotton soil is also found in the valleys of strenrns and 
rivers outside the area of the Deccan trap. The chief Districts 
in which it predominates are Surat and Broach in Bombay, and 
Hellajy, Kumook and CuddapoJi in Madras. The ioits here 
are alluvial in formation, and are practically identical with the 
deeper black cotton soibi of the trap area. 

Cictw of The lighter descriptions of soil in the Deccan trap area grow 
iLc Wan {PtnahHum lyphoidfUm) and other millets; various pulses, 
ire tnding arhfif ( indi(v£) and khailt {.DNk^oi bij^ornl) \ 
also Niger seed {Gviiofin and potfsft rnn- 


Hobinits). With the exception of Niger seed, these crops are 
grown mixed. In the heavier black soils, cotton and Jifwdr 
{Andrvp^ii Serghiioi) are the staple crops in the khnrif seaport, 
and a subordinate msKtunei of various pulses is grow n with the 
The principal rnbl crops are T^bljmd\r, linseed, wheat, 
gram {Cktr and safflower {Carthatnuts iinstt^dui). 

Pure black cotton soil is generally known as and it is 
believed that the percentages of insoluble silicates, iron, and 
alumina which it contains are fairly constant within moderate 
limits. The amount of manganese is also very constant. 
Lime varies in amount, and also in the form in which it is 
round: it occun usually both as carbonate and as silicate. 
Magnesia is alwap present in high proportion. The quantity 
of potash varies considenibly, but is not usually defective. 
'I'he amount of phosphoric acid, nitrogen, and organic matter 
is generally or fretjuently low. 

ItDiUoribie The gneiss schists, ^c.t of what is known as the crystalline 
oT^Ilint ifjct occupy the whole of Peninsular India outside the areas of 
Deccan trap and alluvium already tefetred to. This tract 
compriseti almost the whole of .Madras; Mysore; the south-east 
portion of Bombay; the eastern half of Hyderilbdd and two- 
thirds of the Central Provinces ; the Oiisaa and Choii Nlgpur 
Divisions, and the SanhtI Pargunas and Blrbhdm Districts of 
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Bengal; parts of the MirEfiptir^ JhSnsi, and Hacnirpur Districts 
of the United Provinces j the Baghelkhand States of Genital 
India ; and a part of Eastern RtljpiiUirui. There is also a long 
strip of similar formation along the east of rx>WMr Burma. 

The soils derived from the rtfcks of the crystalline tract vary 
so much that it is difhcuU to describe theiu even in a general 
wray* In Mj'sore and Madras the soils »te chiclly Itghi- 
coloured.^ tbin> and stony on the arid uplands, where they 
produce the jjooresi of crops \ but the red or red-brown loams 
and clay loams of the lower level!! are very fertile. Soils inters 
mediate in character between these two ejctremes arc found in 
great mriety, arid those which arc of fair or gotid depth are 
irrigated with great advantage. Rke is the chief crop grown 
where canal irrigation is avaiUbie; but tank and well irrigattem 
is extensively pnictiscrl, and a great variety of valuabte crops 
are gpowot especially under wells. The soils from this forma¬ 
tion in Bombay, in the west of the Belgaum, Dhirwir, and 
North Kanara Districts, appear to be derived to a considerabk 
extent from lateirite, and are ordinarily claydxke in coniistence 
and yellow-red or reddish-browii in colour. The pot>tesi: soils 
are those which are lightesr coloured. The darkcr-colourcd. 
soils are veiy^ fertile* and in weU-drained situations grow a great 
variety of crops. Rice is the chief crop on the lower-lying 
terraced and embanked fields. Throughout the whole of the 
red-soil area in Belgaum and Dhanrar, fruit-trees* espcariaJly 
mangoes, grow rigorously, as they do also in Mysore on 
somewhat similar soil. 

The soils found on the crystaliine tracts in other parts of 
India are generally lighter In colour lhan in Madras* Mysore, 
and Bombay, the red tir^e being much less noticeable. In 
other respects there are the same diETercncea in consistence* 
depth, :md fertility, according to position. The crops grown 
vary^ with thu rainfall and tbs facilities for irrigation. The best 
descriptions of soil arc suited to a great variety of crops, nnd 
repay the cost of irrigaiiori riuiie as well as the alluvial soils in 
the north of India. Like other Indian soils, those of the 
crystolUnc irflct arc deficient in phosphoric acid* nitrogen, and 
organic matter. 

//. Ctdirvatieti 

Indian tillage implements are generally few, simple in con¬ 
struction* and ind^enous in pattern j for in a country of Email 
holdings, poor cultivators, and Very cheap labour there is little 
scope for labour-saving appliairccSi. Those of some districts 
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ajc more in Isind and more effective than those of 

oihei^, and the use of sach pattcms can in some caafis be 

advantageously extended* , 

piodglif. The plough is the principal implement, and is m matiy 
parts of India pructicaJly the only one used for preparatory 
tillage. Tbere are tnany kinds, varying in weight and effective¬ 
ness, but the general pattern is the same for all* The part 
that penetrate; the soil is a wedge-shaped block of hard wood. 
The draught-pole projects in front, and to it is attached 
neck-yoke of the bullocks, while a short single upright stilt 
behind serves its a guiding handle. The point of the wi^ge 
(to which an iron share is usually aiiached) loosens the soil to 
a depth which varies with circumstances, while the body of the 
wiA^e moves the loosened soil but docs not invert it* In moist 
soil the plough works like a single*tined grubber* If the plough 
is light the tillage Is miperitcial, and the ground htis to be 
gone over many times before the desired tilth is obtained. 
All Indian ploughs are however, light; there are many 
tttttems, interme-diiitf in weight and effcctivcr«ss, between the 
wnatl plough which the Hengul cultivator carries afield on his 
shoulders, and the cumbrous Deccan implement to which four 
or six pairs of oxen art yoked. The latter is used in [he fair 
season to break up black soil into huge clods, and penetrates 
usually lo or 12 inches* Thousands of iron lum-furrow 
ploughs have replaced these heavy indigenous ploughs in the 
black soil plains of Madras, and some also are in use in 
Bombay and the Central Provinces \ but where light ploughing 
ia sufltdent the cost of iron ploughs militates against their 
adoption. In the alluvium of Northern India, a light plough 
with an iron soil-inverting mouldboard, drawn by draught-pole 
and neck-yoke, has been found useful- The hackneyed state¬ 
ment that an Indian plough merely scratches the surface is 
correct only os regards some tracts. Over the greater part of 
India a light plough ta used for sowing seed* A bamboo seed- 
tube is attached to it, and the seed is drop|icd by hand through 
this tube as the plough works. The seed falls into the shallow 
furrow and is covered by the soil moved in nuiking the next 
furrow, 'Fhe seedlings do not come up in accurately straight 
rows, and some hindrance results to inter-culture, especially 
where the spacing of the crops would make it possible to use 
a bnllock-boe* 'Fhe statistical returns for 1903-4 give the 
number of plough-H in Hntish India outside Bengal as about 
14,000,000, In Bengal compteie figures are available only 
for four Districts. 
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The scanfier is unknown in Northern Indun but is extensively^ ScuiAen^ 
used throughout the Deccan imp tract* The pan which does 
elective work in loosening the surface soil und in eradicating 
weeds is an iron blade of varying length and shape. It is 
usually 3 feet or less in length and to 4 inches wide^ with 
the cutting edge sharper than the other, 'I'he blade is fixed 
by two wcwjden or iron stays to a horizontal beam whicli forma 
the head piece of the scarifier. To complete the implement 
a draught-pole and nect^yokc are reciUired^ with a stilt or 
handle to guide it* The scarifier is used' extensively during 
the hot weather a substitute for the plough, and aliio follows 
the plough to prepare the seed-bed* ^Vhen at work the 
wooden headpiece [Msses over the surface and acts as a very 
effective clod'Crusher^ while the hlade^ working below the 
surface, loosens 3 or 3 inches of soil and raises weeds to the 
top, A heavy scarifier, dtawn usually by four bullocks^ is 
used with great advantage on black cotton soil in the hot 
weather, 'Lliis soil crac^ under the Influence of a burning 
sun, and an inch or two of the surface aho hccomcii friable. 

The scarifier loosens a little of the underlying hard layer, and, 
through its action, a good deal of the friable surface soil filters 
into the gaping cracks, so that every' year a fresh layer is cx|K>sed 
for the reception of Seed. A light scarifier is gcntriily uiajd 
after the seedrinEI, to cover the seed and level the surface. 

Seed-drills are used in the same tracts as the scarifier, 

'I'hey have a stout wooden headpiece which, like that of the 
scarifier, gives support and attachment to all other parts) and 
the po1e> yoke, and guiding handle arc secured in eJcactly the 
some way. Coulters arc set obliquely at varying distances in 
the headpiece. A hole is drilled in each coulter, itito which 
a bamboo tube is inserted 'rhese tubes as they rise inclme 
towards each other and meet about 3 feet from the ground 
to support the seed-howl. Each tube oommuiticates with 
a perforation in the seed-bowl, and bowl and seed-tubes are 
supported by ropcs. The seed is fed by band into the bowl 
I'wo men ore Usually required for this implement, one to guide 
the bullocks, and the other to sow the seed. At work, the 
coulters cut furrows into which the seed drops before the soil 
foils back, the covering being completed by a light scarifier. 

In sowing mixed crops the seed is either mixed in proper 
proportion before sowing, or that of the subordinate crop is 
sown through a separate seed-tube, aimchcd to the drill by 
means of a rope and guided along the track made by one of 
the coulters. In GujarAt, many cultivators arc extremely 
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skilful in sowing seed with a drill Cotton, for insuince^, is 
sown in accurately straight equidi&Uint: rows. The seed-drilts 
which are used for sowing rabi crops on black soil are heavier 
than those used for kharif crops, so that. In the absence of 
rain, the seed may be depc^ted in a moist layer and thus 
genninate properly. 

The use of a seed-drill economizes seed and saves much 
hand labour in weeding. Where the spaces between the drills 
ate wide^ it also permits the use of bnllock-hofcs, which arc 
coiistmcteU in precisely the same manner as the scariher but 
on a miniature pattern, the blades being from 7 to 15 inches 
in length according to the distance between the rows of crop 
for which they arc intended. BuUock-hoes are worked in 
pairs drawn by one pair of bullocks, but each implement is 
guided by a man. The blade of each hoe cuts weeds and stirs 
the surface soil between the ro-ws of growing crop, these 
beneftcUl operations being repeatedly and expeditiously per- 
formed at little cost 

A three or four^ultcred seed-drill with the seed-bowl and 
seed-tubes removed, ia scmedmes worked like a light grubber 
Or harrow; and a similarly constructed implement, with tlac 
tines closer together, is used as a harrow in the .Madras and 
Bombay Presidencies. The hard wooden tines are a foot or 
less in length and ore soiuetimes, but not always, Upped with 
iron. levellers and clodnsrashcrs are used to smooth the 
surface before sowing, and also to conserve moisture. They 
consist in nuiny cases of a rectangular beam of wood drawn by 
one or more pairs of bullocks ; in Bih 5 r the beam is sametimes 
bollowied so as to give two sharp edges, 'fhe plank Is drawn 
by a pair of bullocks, and the driver stands upon it to incr^just; 
its elective power. 

The statistical returns for 1905-4 give the number of tarts 
for British India outside Bengal as about 5,500,000. As in 
regard to ploughs, Bengal hguies are available only for four 
Districts. Carts vary greatly in different Provinces in respect of 
size, construction, cost, and general utility. In some tracts they 
are ve,ry cumbrous; in others light and handy. The high-wheel 
cans common in Madras carry a fair load and art light in 
draft. A superior kind of cart is also used in the Bombay 
Deccan. The unwieldy carts of Upper India and northern 
Gujarat require two pairs of butlocts when fully loaded. 

Tbe hundtools used in different Provinces for specific 
purposes vary considerably in patl<>rn. In Madnis heavy soils 
are dug with a. crowbar^ These soilSf as has been said, crack 
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in the Kot and the crowbar is in$erted adroitly into the 

enteks and huge clods are levered out. In Bombay and 
Central India the Vaddars (profeit^onn] diggers) use a strong 
blade of steel 15 to iS inches tongt and about 3 inches wide 
at the poinL The blade is fitted, like a hoe, to a powerful 
hard-wood handle., 3 feet long. This iioplement ts used with 
great effect on block soil when it has cracked. 'ITie tool used 
all over the country for purposes scn'cd in Europe by a spade 
or shovel has no appropnate English name. In Northern 
India It is called Jkitdd/i, in Southern India Itconsista 

of an iron blade of varying width Rtted to a wooden handle 
with which it makes an acute angle,, and it v^orked by the 
arms with the Uade pointing towards the workman. Native 
picks vary in size and shapcj, and some of them are >i|tiaint in 
design. The original pick was made from the forked branch of 
a hard'wood tree, and picks of this character are still estensivd^y 
used in forest tracts. The indigenous iron pick is of very 
much Che same shape, while its siie depends upon the use it 
is put to. A small pick is used for lafiing potatoes, iumieric, 
onions, and crops of that cIusk, Picks of Engli-sh pattern have 
been stj extensively introduced for railway ctm.'iLniction and on 
relief w^urks that th^ are conung into somew'hat general u.ve. 

iiiickles used for reaping grain crops or for gross-cutting ore SfctleJL 
all of much the same pattern. Some are saw-edged- A woru- 
out sickle is cut down and sha|>ed to make rt serviceable weed¬ 
ing hoe (Mur/s). Sieves of bomboo or grass, and riddles of \Vini»w- 
various patterns, are used on the threshing'floor to handle the 
threshed chaff and grain, and to ^parute grain from chaff 
when the wind is not atremg enough for winnowing in the usual 
wayv The winnowing scoop or su/ is used in every part of 
India., I'he corn trodden out under the feet of bullocks miiited 
with the broken chaff {tAHia) is poured from a height, when 
the wind is strong enough to carry away chaff and light grain.^. 

The good grain la further cleaned of earth particles and other 
impurities by mean$ of the sa/, which the women of every 
household can use very deftly. It is employed also to .separate 
husk front ground groin or from pounded rice Crain is 
ground into meal in the quantity required for daily use betw^ecn 
lw‘o grinding stones. 

'Fhe primary object of tillage is to prcfiare a favourable seed- Tulageaia] 
bed. The melhodjf adopted for this purptise in India vary, 
but are usually effective. 'Fhe land h worked carefully by the 
plough in the ipterv'al! between two crops whenever there is the 
right quantity of moisture, and the result is to produce a layer 
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of finely pulveHjod soil presenting tht moit suitable conditiorus 
for germination. In heavy soils the finit tillage may coavist of 
digging or deep ploughing dudng the fear season ; this procesa 
produces large clods, which gradually wither and become 
friable as soon as rain falls, and it has the additional muril of 
keeping down wtuds. 'fhe cultivator s art consjats largely in 
jud^ng the right time to plough^, and in getting as much tillage 
done as is possible in the intcnuls of heavy rain, or during the 
short period Irttwcen the cessation of the rains and the so^^ng 
time. Apart from the preparation of the seed-bed, tillage erjnsists 
mainly in attention to the aurCice soil between the growing 
plants, and the maintenance of a layer of loose soil which 
reduces the loss of water by cvaiioration to a minimum. 

Dr, Vodektr {/mproixmiHi of IuMtin A^rkuituri, chapter 
xlii) found that the cultivator had much to learn in regard to 
the selection and change of seeds. This is largely due to 
eoonDDiic conditions, which place the poorer peasants in a state 
of dependence on the money-lender {JkiHfd or who 

is generally also a grainMlcaler. He takes over the greater 
portion of the produce of the land, either in payment of debt 
or as an ordinary' purchaser, sells the best produce for con¬ 
sumption or export, and issues the unsold portion, which is 
necessarily inferior, for seed, A like deleterious effect is pro^ 
duced by the practJce which preimls in some localities of 
ginning cotton at steam-power factories, where the seeds of 
various varieties are mixed and are handed back in this condi-' 
tion to the cultivators, llie distribution of good seeds is one 
of the functions of the Government farms which will be referred 
to later oru 

* Speaking broadly/ says Dr. Voelcker {/mprottmeni of 
Indian Af^tvitun^ chapter v), * the normal state of an English 
soil is “wet" and that of most Indian soils “dty"; and 
whereas in the former the object is generally to get rid of the 
superfluous water by means of drainage, the difficulty in India 
is, as a rule, lo keep the moisture in the land.' Hence the 
paramount importance of irrigation in a country throughout 
the greater part of which the latnfall is insufficient, precarious, 
or unevenly distributed. Irrigation forms the subject of a 
separate chapter (No. vi of this volume), where the reader 
will find a. description of the great canal systems which have 
been constructed in India ; of the humbler but no loss impor¬ 
tant irrigation from wells, tanks, and jAi/s (natural dcpTcssions); 
of the principal irrigation works in each Province ; and of the 
scope for further extension of such improvements. Accordingly 
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we shall here deal only wiih the direct effects of Irri^on on 
agriculturcr 

Without artiflctal irrigation: large areas in India wotild lie 
permanently waste, or could be culdvated only in j'caifi of 
exceptionally favourable rainfall. \Vater-3Upply, land-level, 
and the character of soil are the three important factors which 
determine the possible extent of canabimgarion, Broadly 
speaJcing, the facilities for this class of irrigation are cxtreiuefy 
limited in the confused system of plateaux, hills, and vallejs 
which make up the greater part of Peninsular India, The 
broken character of this porticin of the country lends itself 
more favourably to irrigation in isolated patches of variable 
extent from tanks, welk, and smaller streams. 

In the alluvial tracts of Northern India, on the other hand, ftcUitia 
which are traversed by mighty snow-fed streams, and in the f?*" 
deltas of the great Madras rixiers, canal-irrigad{m is of primary- 
importance. The comporatix-e facilities for irrigation in theJ'viitoiw, 
three great soil-divisions described on pages B-ri show 
remarkable diffcrencca, which may be fidrly gauged from the 
follow-ing tabulated statement taken from the Indian Irrigation 
Commission Report, 1901—3. The figures given are for areas 
for which there were fairly reliable returns, inciuding Natri-e 
States;— 
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The alluvial tract is specially favoured by- its facilities forCanalAad 
canals and wells. It is also favoured in other ways, for the 
cost of applying the water and of growing an irrigated crop is 1 d S ™ 
much less than in Peninsular India generally. The irrigation allnvid 
IS largely by flow, and where it is necessary to misc water from 
one distributing channel to another the cost is comparatix-ely 
tnx-ial, as the ' lift ‘ is generally small A preliminary watering 
to facilitate tillage is retjuited in some locaiitlesi, and Is usual 
when the rains have ceased early ; in this case tillage is neces¬ 
sarily hurried in order to sow before the land ogam becomes 
VOL. III. c 
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too diy^ After sowiog, the ^dds atc divided by low ridges 
into compaitTnenta (iiari) of varying size* Disttibuling w'atet 
channels are formed between each double line of Jtiarii, and 
each h'art is irrigated m turn and gets as mqcb water as the 
ctiltivator thinks desntablCr A wheat crop somn in October or 
November, and occupying the land for four and a half or five 
months, requires only three or four waterings to bring it to 
matunty, because the clay toatn of the alluvia] tract readily 
retains moisture ti! the cold season ; the air is cold and moist, 
and evaporation from the soil is thereby minimised; dew is 
de^>o^ted in oonsidemble quantity, and there is usually a fair 
winter minfaJI. In the north of India these circumstances 
combine to make the effect of irrigation somewhat analogous 
to that of sufficient and well-distributed rainfall. The light 
dressings of manure which would ordinarily be applied to*'dry* 
crop lands are, with the aid of water, sufficient to produce 
excellent craps. Irrigation is cheap, and the other contingent 
expenses are quite within the means of any ordinary cultivator* 
Large areas in the alluvial tract depend on well-irrigation, 
which is thus of the grt^test importance. During recent yearSi 
partly owing to the grant of advanceis for the construction of 
wells, there has been a large increase in the area [rtignted in 
this manner. Masonry wells ore the most permanent form 
of supply, but in many localities unbricked wells are made 
at a small cost, and last a season or several years according 
to the nature of the soil. With the help of welt-irrigation, the 
Jat, Kurml, KUchhi, and Koerl farmers of Northenn India 
produce excellent results. 

These conditons arc in marked contrast with the more 
difficult and costly irrigation which is, as a mle, necessary 
in Peninsular India, In the CTySEoIlirre tract, irrigation from 
liTinks is the most esitensivc, but that from wells is also im¬ 
portant, Tanks which can be relied upon for remunerative 
irrigation rn average seasons require considerable catchment 
areas, which usual ty extend over poor upland waste lands. 
The bed of a tank may, and usually does, occupy cultivable 
land, and the chief crop grown under it is rice. On sloping 
ground ici racing is necessary, and has in many places tieen 
carried out with great ingenuity. The constniciion of a tank 
and terracing entail considerable cosl 'iTre temices are 
divided into compartments or kiawii by means of permanent 
earth embankments which vary, according to situation and 
other circa mstances, from i to 3 feet in height. Where the 
original surface is uneven, the Atartt are necessarily smaller 
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and more irregular in shape than in the more open level 
^cts. In a group of terraced rice-beds, a main channel, fed 
from the tank, u made to distribute its water equally over all 
the embankments being so arranged that a slow stream passes 
over ihc^s in succession, from the higher to the lower 
levels, -nie embankments serve also to impound rain, thus 
economizing the artihcial supply. 

In Madras ^ Mysore an excellent system of chain tanks 
IS common. 'Fhese tanks are constructed in favourable 
posmons throughout the length of a valley, each haring 
a catchment area of its own, but also obtaining water from 
the area irrigated by the tank immediately above. Sup- 
plemental wells, sunk in the lands irrigated by the tank, supply 
watCT after the t^ks run dry, thus enabling the ryots to save 
their crops in times of de^'ent supply, and in favourable 
seasons to grow second crops with assured success. 

In the Deccan trap tract the areas irrigated from canals and Irrignion 
tanks arc small, but a considerable area is cultivated under ^ 
wells. The extension of irrigation is here strialy limited by Sl^*"** 
the broken character of the country, by the general poorness 
of soU m some places, and by its unsuitability in others. It is IX. 
generally belie%’ed by practical agriculturists that the fertility 
of deep black cotton soil is temporarily if not permanently 
lowered by ii^tion. On the other hand, where black soil 
IS moderate in depth, and is naturally drained by a porous 
sub*la}er, it is particularly suitable for well-irrigation. 

The land of this class in Peninsular India which is irrigated High 
from wells, or by lift from other sources of supply, represenu 
some of the highest farming in the country. The soil isSdU^ 
htAvily manured and liberally culti%-ated. In order to econo- 
mize water, eUborate arrangements are made for distribuung 
It. Each field is marked with exactness, so that beds of any 
required size may be formed. The beds arc commonly 10 feet 
square, or even smaller, and are worked with a hoe after 
prepi^tory tillage has been completed. In these beds the 
crop is sown or planted, the water bdng admitted to each in turn * 
from a water channel between double lines of beds. On soils 
which arc ordinarily absorptire, irrigation is required every 
ten or twelve days in the cold weather and every seven or 
eight days in the hot season. A well capable of irrigating 

about 4 acres of land may cost from RS.Z50 to Rs. 1,000, accord¬ 
ing to the depth of subsoil water, the diflfculty of cxca\-adon, 
and the permanency of construction. In places the subsoil 
water is brackish and therefore suitable only for particular 
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crops. For a perunnial Crop liko siigai-Conu, the cost of 
lifting 'A'alier from a M'ell h>' the ordinaey indigenous lifts may 
exceed R5, 100 per acre. Water is almost invariably raided 
from wells b)” manual labour or by means of bulEocJcs, and the 
lifting appliances in tomnion use are described in chapter vj 
(Irrigation). 

The chief obstade to the improvement of Indian agriculture 
is the need of manure. Water and Tnantire together^ saj-s 
Dr* V'^oelchef {^p, dL chap* tti)^ represent in brief the ryot^s 
main want^. The chief supplies are derived from the dung 
of farm animals, the Litter of catde sheds^ and household 
waste* The urine of farm aniinak, which weight for weight 
is os '^'Uluable a fertilizer as dung, h in most parts of the 
country entirely wasted* while the dung is largdy burnt as 
fuel. In the larger villages and in the towns there is special 
waste. The callle used for tndHc* the milch cattle* horses, &c., 
are all fed on concentrated food produced by agriculture] yet 
little of their manure goes bock to the land* Wc may deplore 
the kwi by burning, but it is inevitable where wo^ is not 
available. The consumption of dung as fuel lends special 
importance to the policy adopted by Government of reserving 
and controlling areas wbere a su|>ply of firewood may be lotjked 
for in the future* and in the forests under stale control timber 
and minor produce are granted free, or at reduced mtes, to 
the people resident in the vicimty.'^ 

The manure which could be obtained front towns would, if 
f^ully utilized, help Indian agriculture very materially. Sanitation 
is improving, and town sweepings and nighl sotl are now used 
as manure to a larger extent than was formerly the case* In 
some places a cortsiderable impetus has been given to the 
cuttiv*ation of irrigated crops by the manufacture and use of 
poudrette^ or the contents of trenches in which night-iioit has 
been mixed with earth. Town drainage has necessarily followed 
the introductian of improved water-supplies, and near Amritsar 
and ether towns in the Punjab the sullage is run on to the 
deep alworptivc alluvial soil Karftchi, Ahmad*lbad, and Madras 
have their sewage farms, the sewage being applied to Aindy 
soils. Enormous crops are thus produced In rapid succession 
without injury to the public health. In the vicinity of many 
ludiiui towns the soils are, however, not suitable for the direct 
application of crude Jie wnge. The poudrette intern of dispose 
mg of night-soil is* from an agricultural point of view, eminently 
satisfactory'. It is in no way antagonlsdc to native usages and* 

^ Set chap, ti, yoreuj* 
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if properly CArried oui^ fnixluces n manure whkh con be carried 
some distance by caru 

Of recent years vjjious schemes for the dminage and sanitary 
impmv’cment: of towns and for the establishment of sewage 
farms have been put forward. It has^ moreov'erj been expert’- 
men^lly demonstrated that town sewage, if purided in septic 
tanits and fihcr-beds, gives an cfl^ucnt which produces an 
enormous out’tum of valuable garden cropf^ and can be used 
as continuously as canal imter on knd suitable for irrigation, 

A smalJ instaHarion has for some years irrigated and manured 
a few acres of land in & suburb of Bombay, with excellent 
sanitary and agricultural results. At Poona also the Bombay 
Agricultural department carries on experiments in the purifica¬ 
tion and utilization of sewage, and enormous crops have been 
produced on the tand dealt wiih (thirteen acres). 

The improvement of sanitation in towns will benefit agiicul- improved 
ture, but at present the better conservation of manure ifi the cwwaT™- 
villages is agriculmrally far more rmportanL In practically 
every part of India the outlying fields of villages are rarely n-eoeMaiy. 
manured. The natural fertility of deep black cotton soil, and 
<^the deep alluvial soils of the north of India, which are some¬ 
times renewed hy silt deposits frorn rivers and canals, is 
andouhtedly grem; but sooner or later the loss caused by the 
removal of crops must be returned as manure or else the pro¬ 
ducing powers of these soils will be affected, A great deal of 
land, particularly m the poorer tracts of Peninsular India, is 
slowly undergoing exhaustion for lack of manuring, and the 
ultimate return of all organic matter to the land is the ideal 
to be keiit in view, Zn some pons of India social customs 
facilitate improved methods. U'ells are numerous where the 
soil is good, and the intensive cultivation necessitates adequate 
supplies of manure. The peasants are not crowded in villages, 
but occupy little hamlets amid their fields. Sanitation is thus 
improved, and the manurial value of househohl waste is 
distributed farther than in the ordinary village community, 

^'he cultirator b on the spot to watch his crops, and during a 
large part of the year he lelheia his cattle in his fields at night. 

The droppings are applied evenly to the land as the feeding 
place is moved daily. Sheep and goats irt^ in some looUitics, 
systematically penned at night to manurtt the fields for particular 
crops. 

In parts of Madras and Mj-sore particular trees are grown by Uk of 
ryots on the dams of tanks and qn waste land, to provide leaves 
and tender twigs for use as green manure. Rice under tanks is 
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extensively' nnnured in this iftny. In mrious parts of India 
wild indigo^ and other plants which grow freely on w’a.sie land^ 
and are not groaed by caltle, are similarly employed. Sptiakirg 
generallyt the cuItJiTiilor is quick to seise any chance of supple¬ 
menting his limited st(»ck of manure. 

The resources of India in mincrali manures are relatively 
small, and it is doubtful whether it will ever pay to import 
chemical manures for ordinary crops. Flantem import them, 
however, for tea, codee, and sugar-cane. Mineral phosphates of 
generally poor quolitj- have been dberwered in various ports of 
the country, and in large quantity in some places; but for 
general use it is beliex’ed that Christmas Island phosphates, 
which are very pure and can be imported at low mtrri, would 
be cheaper. Crude nitre (saltpetre) is ft local product in the 
north of India and in Madras. It Is largely obtainable from 
ancient tillage sites at about da per cent, purity. Nitre cjf this 
quality is cheap, and is used locally as manure, particularly 
for rice, whi:ftt, and tobacco, ITie price of refin^ nitre has 
hitherto prevented ita use by tlte ordinary' Indian cultivator, and 
it is mainly expcirted, principally to the United Kingdom. 
Gypsum is obtained exitensively in the Salt Range, and locally 
m other places. It may prove Uiieful for some crops, especially 
in the treatment of soils containing ai? excessive amount of 
soda, if It can be brought to such land ala reasonable price. 

Bones are in most oountrit^ regarded as valuable manure for 
a]most all cultivated crops ; but almost everywhere in India the 
value of bones for manure is disregarded by the cultiv'ator- 
This is due portly to religious and caste prejudices, partly to 
the didicutty of crushing and healing them, and partly to their 
small eflect on some Indian soils. They are, however, em¬ 
ployed with useful cfTect by tea and coffee planters, Experiments 
have proved that for irrigated or ‘dry' crops bones, though 
crushed fini^ are, if otherwise untreated, extremely slow in their 
action. Dissolved bones are more eflective:, but the cost w 
prohibitive, as sulphuric acid is not yet made in India, The 
export of bones during late years has averaged about im,ooo 
tons per annum; and the export trade has raised prices to so 
high a pitch that oil-colces and other by-pfoductSj which are 
mote effective as manure, can be obtained almost anywhere in 
India at much cheaper rates. 

In irrigated garden lands, castor-cake and cake (made 
from the seeds of gla&na) are extensively used as 

manure and owing to an increiued demand, have risen largely 
in price. These cakes are now dearer than certain edible 
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cakes which are much richer in the more imi>or(a4it elements 
of fertility^ namdy, nitrogen, pho^oiic acidr and potash. It 
has been eKpcrimentally proved that Niger s«ii^ 

ground-nut cake, cottoniieed cake^ and cotton-seed are, in 
equivalent applications, more efleclive and economical mantires 
for sugar-{^e than the ordinary nranure cakes. It h of course 
poor economy to use edible cukes as manure, but it Is sttlj less 
profitable to give them as food to cuttle if the dung 19 burnt as 
fuel. FUh-inuniure is used along the west coast in various 
places^ but cunnot be carried far inland as, being budly pre¬ 
served, it decomposes rapidly. 

Green maniiting Ls a common practice in respect to irrigated Careen 
crops. Several crops arc grown for this purpose, the most 
common being horse gram {Do/teAas and liombay 

hemp {Cri?/a/arfa commonly called raw, both. Legumi- 
Eosae. The which grows rapidly, quickly shades the 
ground and smothers weeds: it is ploughed in when 3 or 
4 feet high. I'he system of green nianuring is cheap* 
effective for some crD|K, and well within the means of all except 
the poorest cultivators. 

It hiis already been indicated tliat there are avoidable losses Tiupiuvc- 
of manuriol matter in India ; but the htisbundmun is becoming '“f 
mtiTC uLve to the utilization of availabte supplies, 'fhe estub- 
lishment of fuel and fodder reserves, and the extension of 
irrigation and other works calculated to avert ffunine, wall help 
the cultivator to store a larger quantity of larm-yard manure 
than he does at present, and will make him less dependent tipon 
outside supplies. 

In no fiart of India is bore fallowing practised, except, in 
fairly large holdings, on the deep block cotton soil of the 
Broach District of Bombay* The fields are there rested for a 
year and are very carefully tilled during this time. Under the 
standard rotadon of ra^j and alternately In Northern 

India, the rail is followed by nearly three months' resq and 
the Marl/hy an interval of nine or ten months, On. the whole, 
it may be said that the land gets as much rest as the cultivator 
cun afford to give. 

'I'hroughDut Peniosular India, in the more Ojien tracts w'here; Cdtlnble 
the agricultural population is sparse or not congested, land which 
has become reduced in condition by cropping is allowed to lie 
waste, usually for seveni.E yearsi, to recover fertility. This 
practice Is due to various reasons^ the chief being want of capital, 
labou r, cattle, and manuie. The land when waste is soon over¬ 
grown, and much work is required to make it fit for crop-growing. 


tntenntC- 
tent enhi- 
vat ion in 
virra 


NomadJe 

dtlttn- 

lion. 


24 THE INDIAN EMFIEE [cwak 

It 13 exueniely doubtfijl if this sort of faltoving is jtctimlly 
remuneralive, although inertased fertilcty is thereby acquired. 

Within the forests, and in areas which have recently been 
opened up for cultivation, the patches that grow crops are 
changed from year to year. 'ITiis practice is at the present day 
most pre^'ajent in Burma, Assam, the Central I’rovinces and 
Central Indio, and on the Western GhUts, 'i‘he crops raised 
and the extent of fallowing vary with local conditions of soil 
and climate. The following description of what tB done on the 
varkas lands of the Westem GbUts gives a general idea of the 
prevailing practice. A short rotation of crops, chiefly inferior 
millets, is followed by a period of rest varying from three lo ten 
years, during which time the land lies waste. After fallow the 
land is prepared by cutting the scrub growth in the hot weather. 
This is laid esenly over the surlacej and is generally supple¬ 
mented by branch wood ohiained in the forest and by dried 
grass and straw which has Utile or no value as fodder. The 
material thus arranged is burnt slowly from the lee side. Ndf^U 
seed {MkusiHf is then sown broadcast in the ashes 

and lightly ploughed in at the firM fall of rain. The surface is 
subsequendy broken and levelled by hand impletnents^ but is 
usually left vety rough, If ploughing is impracticable, as it 
often is on steep land, the seed h covered by digging with a 
hard-w<^ pick, 'fhe thinning out of superfluous seedlings 
and a little weeding ore the only other operations till harvest 
time. The preparatory tillage for the other crops of the rota- 
ijon^eneraUy twit' {Paritivni mi 7 ia^^um\ karik 
Sfroh’^ii/aiam), and Kiger seed {Gtrisatia some¬ 

what more careful j but the System is haphazard to a degree, 
and IS miinifesdy a modification of the nomadic cultivation 
which at one time was more estensively practised than &t 
presenL The aboriginal hi|L tribes live mainly on wild tubem 
and other forest products which they know precisely where to 
find, these mtum\ foods are supplemented by cultivation of 
the most pnjnitive kind, rice, maize, millets, oilseeds, and cotton 
being the principal crops grown. The tribes are diverse in 
their habits and origin, but nomadic cultivation is pmerised by 
aU. It consists of burning down a patch of forest in a situation 
ftvourable as reprds soil and rainfall for cultivation, and sow¬ 
ing se^ after hule or no preparatory tillage, in the ashts and 
deared Mil In some cases a crop Is uken bom the same 
cleanng for two or three years in succession, hut a new potch 
may be sdeeted annually. Xomsdic cultivation has b^ a 
formidable enemy to forest conservancy, originating fires which 
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cause much dcstmctiun, At the present day the system is 
more under control, and destructive fires are due either to 
accident or set purpose. Jn the latter case the object is to 
hum old gra&s and scrub growth, and thus improve the natural 
gnmng. Settled culiivatcts owning cattle are now more 
responsible for such forest fires than the wandering aboriginal 
tribes. Nomadic cultimtron is known as iauft^a in Burma, 

JAum on the north-eastern frontier, dakya in Central India, 
khii in the Himikyas, and Aumri in. the Western Gh^ts. 

The practice of regular rotation of crops is followed in of 

many pans of India. The ryot knows that the fertility of bis ""I* 
field cannot be maintained at a high standard if the same crop 
is taken too often in consecutive years j and he knowji^ itxj, 
which crops are paTticulorly exhausting and which exercise an 
ameliorating inlluence on the soil The staple crops are 
r^rukted by local conditions of soil and climate:, and the 
rotations that are possible are similarly determined as the 
result of experience- Local cortditions are so v^anable, and 
the cultivated crops so numerous, that it would be difficult to 
specify typical rotations representing wide areas. The common Mined 
Indian system of growing mixed crops serv^es m many respects 
the purposes of rotation. It is undoubtedly a successful and 
profitable method, which has done more to uphold the fertility 
of Indian soils than any other practice* There are very' good 
reasons why it is profitable to grow pulses, oilseeds, ond fibre 
plants mixed with, or subordinate to, cereals like ylww, 
or wheat* Owing to the variability of the seasons the Indian 
cultivator is at sowing time most uncertain as to harvest 
prospects, and experience proves that the risk of total failure 
in an unfavoutable year is minimized by growing a mixed crop. 

If the pulse fails the cereal may succeed, and vice versa. Fulse 
crops, whether grown alone or in combination with other crops, 
exercise another beneficial influence in that they enrich the 
soil with nitrogen, of which clement Indian soils require 
a frequently renewed supply. The common growth of these 
pulses is a testimony to the fuudamental soundness of the 
traditional agricultural practice of the country. No pulse crop 
cultivated in India exercises such a general fertilmng effect as 
arA^r {Cajattiff iJidimi), It is grown in every Province mixed 
with other crops j its long tap-root enables it to a-ithstand 
drought and to search in the subsoil for plant food; it spreads 
out and grows freely after the cereal, to which ft is subordinate, 

1 ^ been honested ; and nearly all the leaves fall as the plants 
ripen, thus enriching the surface soil 
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Princip&l €ri>^s 

The more imporumt field and garden crops culti^‘atcd m 
India are set Torth in detail in Table 11 at the end of this 
chapter (pp. 98^)1 while Table III [p. too) giv'cs for each 
Province the area under riccj wheah millet, pulses, sugar-cane^ 
fodder crops, tea, opium, tobacco, indigo, ^d cotton, in the 
year 19*3-4’ 

The cultivation and general characters of the most repre¬ 
sentative Crops will now be defcribecL 

Rice {Ofjsa sa/ha) has been cultivated In India from the 
very earliest times, and 13 the staple focKl of a great portion of 
the people. It U essentially a emp of damp tropical or semi- 
tropical climates. The finest virrieties and the hugest yields 
am produced in tracts which, during the grovi’ing season, afTord 
a moderate degree of sunshine and a damp warm atmosphere. 
Rice U therefore the staple crop in all areas of heavy and 
assured rainfall; but good crops ore produced in distHcts 
which receive moderate or even light rain, when this can be 
assisted by sufficient irrigation. 

The normal rice cultivation in India exceeds 109,000 square 
miles, of whicb more than half is in Bengal. Rice production 
has, in recent years, extended more rapidly in Burma and 
Assam than elsewhere. These Provinces now cultivate respec- 
tively about 13,000 and 5,000 square miles. 'The areas for 
the other important rice-growing Provincea ore (in square 
miles)—United Provinces 11,000, Madras 10,000, Central 
Provinces 7,000, and Bombay 4,00*. 

The varieties of paddy, as uuhuskt?d rice is often colled, are 
exceedingly numerous^ and the peasants know' the conditions 
of soil, cultivation, climate, and water-supply most suitable for 
each of the several local kinds. 'J’heae vary from veiy fine 
to vcr>’ caaTse, with numerous intermediate varieties. Most 
of the finest grades are grown bom transplanted seedlings and 
have long, thin, sharp-pointed grains^ w'hlch are yellow* or 
golden yellow in colour. The husked rice is nearly white, very' 
translucent, long, and thin. 'I’he finest rice is also fragrant or 
scented’ The groins of coarse vaneties are usually large, fuU- 
t^ied, deeply scored, and dark coloured, while the husked 
rice is usu^ly thick and opaque. Its colour may be w'hite^ 
creamy white, pale brown, or reddish browiv. 

rheie are also early, medium, ond late-ripening varieties of 
piddy. The Jajt are generally the Enesl and need a full 
supply, hut a smaU depth, of water throughout the growing 
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Sotnt coarse long^^temnicd varieties thrive on land 
which is liable to be dooded^ and othens are adapted fot salt 
deltaic land reclaimed from the sex, 'fhe head of grain varies 
from a latge drooping iionicle to an erect small one. 

In ports of Madras, on canal-irrigated lands which arc Scucq or 
fertiibed by silt, three crops of rice are often raised in a year, 

[n most other parti; of India rice-beds yield only one crop of 
rice annuallyv but another crop {usually a pulse) is taken when 
conditions arc favourable. Outside Madras rice is generally 
a khafif crop, sown as early os passible after the south-west 
monsoon sets in. In Hengal, however, there ore two main 
hor^'ests, the ovi or early crop being sown on comparatively 
high lands during the spring showers, while the crop is 

sown in the lower hclds in June and July* 

Rice is every^where grown in embanked helds. Level or 
nearly level beds are necessary, because rain or irrigation water 
must be impounded and kept at a height which should vary os 
the crop grows. At no time should more than two-thirds of 
the plant be immersed where line short-stem mod varieties arc 
grown. 

^J'he best soils for rice ore clay’s or clay loams of fair depth. 

The crop lujoiriates on soil through which water can percolate 
with freedom, and over which k flows slowly; but in Northern 
India it is grown successfully even on clayv which ore almost 
impervious. 

Many rice-fields which receive much silt with imgation water 
are rarely or sparingly manured. Otherwise a good crop is 
exhausting, and Liberal manuring is generally necessary to 
produce a valuable v-ariety. In places green monuiing is 
practised, for which purpose {^Crotaiarift iv sown 

thickly with the first fill of rain. In Madras and the coast 
districts of Bombay, the green leaves and twig^ of certain trees 
are used as manure. Castor-cakc is sparingly used in places; 
but by for the commonest applications arc ordinary cattle 
dung, and tank mud w here available. 

Rice ill jtown in three v^^aya—broadcast, by drill, and by tians- Sfc^od*of 
plantation from a seed-bed where it has been sotsti broadcast. 

As a rule the first method is practised on inferior soils, or 
where laLiour is scarce. Rice is drilled in some districts of 
Bombay, but this system is not comraon* 'Fbc third method 
a much more usual than the others, and is less risky. 

Broadcaat or drilled rice requires So to t jo lb, of seed per 
acre, while the seed tale cf the transplanted crop varies from 
3,0 to So lb. per acre. 
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Rlcettvi»- The S£t!d'bef]£ am highly nmniiredt fihe^p or goal droppings 
® favourite application. The tillage should be caieftil^ 
and is often aoconipikhed by hand implements. The seed is 
sown very thickly in fine tilth with the first fait of rain. In the 
heavy rainfiill tracts of Bombay the seed-beds ate subjected 
to a process called rafi. Cow-dung^ brushwood, dry leaves, 
and coarse grass are spread in a thick layer ov'er the surface 
and then burnt, the seed being sown in the fine earth and 
ashes. No other manure is applied. The seedlings come up 
strong, Tvith few or no weeds. A seed-bed should supply seed¬ 
lings sufficient to transplant from six to ten times its own area. 

If the seedlings grow unchecked in the seed-bed they are 
ready for transplanting in four to five weeks, when they are 
3 to to inches high. The cultivation nf the general area 
begins when the soil is well soaked, and should be complete 
by the time the seedlings are ready* Each rice-bed 
should be twice ploughed when well soaked with the first fall 
of rain j and afterwards, when the seedlinga ore nearly ready 
for transplanting, it should be puddled into a thin mud by 
further ploughing and trarnpling of the cattle. 

In removing the seedlings from the nursery care must be 
taken not to damage them, and the seed-beds are fiooded so 
that they may be easily uprooted. The roots are washed in 
the water, and the seedlings are tied into bundles and carried 
to the field, where they art planted by hand, the root ends 
being forced into the soft mud. . 4 bout four seedlings are 
planted together, at intervals of or S inches, the regularity 
and deftness with which the work is done being astonishing. 
In a week the seedlings get rooted and regain a healthy green 
colour* 'ceding is necessary, but httJe is required w hen there 
is sufficiency of water. If the field has not already dried up, 
the water should be drawn off about ten days before the crop 
is ripe- 

Proi^^ Broadcast and drilled rice receives in Peninsular India 
drilird ^ Considerable amount of W€?edijig. Superfluous seedlings are 
rice. removed in places, and vacancies filled up. A curious sy-stetn 
of cultivaring rice prevails in parts of the Central Provinces. 
The seed is sown thickly broadcast in the A/HriSj and a plough 
IS worked among the seedlings when about i o inches high, wi ih 
the result that many are uprooted and the weeds disturbed. 

kitter are then removed and the rice seedlings take root 
again in the mud. This system* knowm as has some of 
the advantiiges of transplantation* 

rbe field should be comparatively dry when the rice crop is 
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harvested ; but in Bengal this is sornctimtis impossible^ and the iiuvatuG 
reaped crop has then to be Gutied laboTiously' in heod'luads to 
be dried in the snn on higher groundn Early ^^arietics of the 
kh^rif crop ripen in September and October, and the late 
varieties in November and I December. The crop is cut with a 
sickle near the ground and laid in open bundles of sbeaf 
suscd These gel dr}’ in a few days^ and are then lied into 
larger bundles and carried to the threshing-floor. The grain ij 
threshed by beating on a board or Ipg of wood, placed over a 
large cloth so spread out as to catch the grain os it folls- 
A small bundle is beaten at a time and a few vigorous stroke^ 
separate most of the grain. The crop is also trampled under 
the feet of oxen, and in this way all the grain can be separated. 

The straw when threshed on a board as described m^cs tx- 
cellenl thatch, but [>001 fodder. 

The yield in ditfenent tracts, from dilTerent soils, and from Out-oun. 
different methods of cultivation varies veiy' greatly. In good 
soil an average transplanted crop j'telds about 3,400 lb. of |)^dy 
per acre in a favourable season, broadcast and drilled rice 
yield much less. 

There is a large export of rfee from India In ncimtol yearSs 
During the ten years ending with 1399-1900 the exports 
averaged 31,500,000 cwt., valued at nearly 13 croresr In 1903-4 
they were 44,000,000 cwt., valued at 19 cronis- Thu bulk of 
the exported rice comes from Burma. This Province, though 
its production is far less than that of Bengal, grows rice prind- 
pally for export;, while the horv'ests of the other rice-growing 
tracts ate mainly for home needs. When India suffers from 
bad seasons, much of the Burma rice is diverted from foreign 
to Indian consumption. 

'ITic varieties of wheal most commonly cultivated may be w^l 
rtrferrud to Dntiium vu/gart ; but two other forms are exten¬ 
sively grown in India— S/>i/faj spell wheat, and T. //Yffjwm* 
velvet-chaffed wheat 

'I'his cereal, which has been culd.rated from prehistoric times 
in Europe, Asia, and Africa, is essentially a crop of the warmer 
and drier parts of the temperate zone ]: but its limits of growth 
are wide, its varieties being adapted to nearly all climates, 

Wheat can be raised successfully with a greater range of temper- 
alure than perhaps any other cultivated plant- In India it is 
always grown in the cold weather, most uxtcrtsivcly in the north, 
and hardly at all in the south. The young seedlings of the 
hardier varieties aru not killed by frost, but cold causes damage 
os the crop is approaching maturity* 
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Aid India grows inore than 3T,aBo square mites of wheat. The 

cokiTSied. ijify" crop areas vary considerably from season to season, depend¬ 
ing upon the chatBOter of the late rainfalL To some extent 
the crop is interchangeable with other mbi cropSj, such as 
linseed and gram, which require less moisture. In 1903-4 
the areas in the important wheat-grouHng Provinces were (in 
square miles)—Punjab and Frontier Province 13,600, United 
Provinces iB,aoo, Central Provinces and BeTflr Bombay 

(including Native States) 3,400, and Bengal 3,300. 

Viiirtic*. Wheat of nearly all iflirieiiea is ‘square head* in appearance 
and fully awnetL The grain may be classed into hard and soft 
white, hard and soft yellow^ and hard and soft fed. There are 
very few soft while varieties. MuzaSarnagar wheat, which is of 
this class, is in great demand for export, the hard white bitkiM 
of the Central Pro^^nces and Bombay being next in favour. 
The grains of the best varieties are long, elliptical fairly wel] 
filled, and heavy. 

■Dfr'erap In Bombay, the Central Provinces and BerJr, and Central 
whest. injia i^dry * crop wheat is extensively grown on deep moisture- 
holding bUct soil, and excellent crops are produced if the late 
rains are favourable. 

The chief crops rotated with ' dry ' crop wheat are linseed, 
gram, safUower, and rabi Jowar -, and a subordinate mixture 
of linseed, gram, or safUower is often grown with the wheat,^ 

The preparatory tillage is usually carefuL li begins with the 
scarifier before the monsoon, and this implement is also worked 
once a month during the lUins whim the soil is in suitable 
condition. Black soil is not often manured for ‘ dry' crop wheat. 
A light dressing may be given, if available, in August and 
ploughed lightly in. The seed ts sown in October, by a hea.\7 
two or three<ouUered drill, or a seud.tube attached to a plough, 
60 to 1 DO lb. per acre being required. Very liule weeding 
is needed. Little rain fiillj after sowing, and the crop ripens 
in three and a half to four months. A good average crop 
yields about Soo lb. per acre. 

Irri^ed Irrigated wheat is most important in the north of India, 
^ ^ where it is very successfully raised by canal and wull 

irrigation on the deep alluvial loams. It is grown alone or 
mixed with gram or barley, or there may be subordinate row's 
of rape and a sprinkling of mustard. On the virgin soils of 
the new canal colonies wheat is a favourite crap, as it is in keen 
demand for export. 

Careful dUage is necessary to secure a good crop of irrigated 
wheat. Usually the land sown has borne no crop in the J^AarTf 
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seiLson, and betwwn August and October it is prepared with 
a light plough which is used tepeatedi/. Alanure in light 
dre^>iings is applied in September, and I'a mixed with the soil 
hy the subsequent tillage. Sowing begins in the middle of 
Octobetj^ and the seed, which is applied at the rate of about 
100 lb. per acre, is sown through a seed-tube attached to the 
plough or dropped by hand in the furrow^ The surface is 
then amcxjthed with a clod-crusher and roughly fonned into 
beds for irrigation. A prelimmary Hooding may be required 
for tillage when the rainfall is light or when the mins have 
ceased early* In this case ploughing does not begin until 
October, and the whole of the preporatoTy tillage is done in 
two or three weeks. The crop takes about five months to 
come to maturity^ and requires three or four waterings, unless 
the winter rains are specially favourable. 

\Mieat is reaped with a sickle, or is uprooted by hand aided 
by a blunt sickle. The surface soil at han'cst time is dry and 
loose, and the plants are easily taken up. The crop is usually 
very dry when harvrated, and it can therefore be threshed 
almost at once. The straw and grain ore Erampled out under 
the feet of bullocks, and the grain is easily winnowed in the 
hot winds which blow in April. The choiT (M^a) provides 
a faiiiy good fodder which, however, is much improved if mixed 
with chaff similarly obtained from gram and other pulse crops 
which enter into the RUation of wheat landis. 

Irrigated wheat on land liberally manured yields from i,aoo OoMnm. 
to T,daD lb. of grain per acre, I’he out-turn may, however, be 
seriously diminished by rust, which is most prevalent with 
cloudy weather in February. It damages the crop less often 
in the north than in Bengal, Central India, and Bombay. 

'rhe exports of wheat fluctuate with good and bad seasons, Eipaiti. 
the wheat produce of Northern India being largely retained in 
the Country when there is scarcity or threatened scarcity in the 
faniine xorics. Thus, while during the ten years ending with 
iSg^—igoo the exports averaged ia,5Do,ooa cwt., in tgoo-t, 
after a bCrious famine, they were only 500,000 cwt. In tgoj,-4, 
on the other hand, they rose to a6,000,000 cwt, valued at 
cTores. In J90J, out of about 60,000,000 cwi. tjf whait 
imported into the United Kingdom, 17,000,000 cwt. were from 
India, the only countries which sent larger amounts being the 
United States (24,000,000 cwt.) and Russia (a little over 
] 7,000,000 cwt.). Indian wheat smfKjrted into England has the 
reputation of being ‘dirty -; but Dr. Voeicker has shown ’ that 
'■ JftJVrt <m tAs M/mmirwr ^ chap, nv. 
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this is in no wfLj' du^ to bad cuUiviUitOfi or careless threshing 
on the part of ihe ryot, but to deliberate adulteration to suit 
the rettuirements of the English com trade. 

Indian millets are of two t>'pes—yra'Jr and ^jra^ which 
have large leaves and stout stalks and grow to a height of S to 
S feet or more; and the small millets which grow to a height 
of only 3 feet or less, Jm*ar and are much more 

important crops than the smaller milleti They occupy to¬ 
gether about 30^000 square miles in I^mbayt i r,ooo in 
Madras, 3 ,ooo in the Central Provinces arni Beilr, and 9,00a 
to iTjQoo in the United Provinoes and the Punjab, /ffwar 
wiU probably, in tiine^ also bceome an important crop m the 
dry' jtone of Burma, 

/tfU>Ir Eorghum or Sorghum p/z/^a/r) is com¬ 

monly known as grey millet, and in Madras is styled fholam^ 
It is doubtful whether it wta Origmally a native of India, The 
Guinea com of the A Vest Indies, the Dhutra of Egypt, the 
Kaffir com of South Africa, and the Broom com of Italy and 
the United States are all millets somewhat stmiLar to 

The number of varieties of /war, the cultivation of which 
wiU be described here as Tepresentative of the mil let crops 
generally, is very large. Some grow best in the rains, others in 
the no^r season, the former being much the more numerous. 
There are early, medium, and laie-ripenirig kinds, I'he length 
and stoutmrss of the stalks and the size of the graiii'hcad 
depend greatly upon the season, the kind and condition of soil, 
and the cultivation. A healthy plant produces only one shoot, 
and generally each stalk produces only a single head of grain. 
The heads of groin vary much in size, weight, and colour. 
The weight may range from a Oi* or less to 1 lb. or more, 
while the shape assumes many forms varying through infinite 
gradations between a hard densely packed conical head and a 
much-branched drooping panicle. The colour ranges, accord¬ 
ing to variety, from pure white, through all the shades of 
yellow, amber, and re^ to a dull brown. The best grain is 
pure, or creamy, white. 

In addition to its food-services, jtmor is the most important 
fodder crop over a large part of India, and the fodder of all 
varieties is much improved if the seed is sown thickly* The 
crowded plants grow tall and thin, and the stalks are much less 
woody than those of a crop grown specialty for seed* The 
brat fodder variety is the lundhia jirwar of GujarJi, A good 
crop of this variety is very denser and stands 9 to ii feel htgh^ 
with stalks rrot much thicker than strong wheat straw, which 
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can be given to cattle with no waste. Tiie beat fodder varieties, 
when liberaEly cultivated, yield enormous out-tumi^ In lavoiir- 
able seasons, or with irrigation, more than 30,000 lb. of green 
fodder per acre can be obtained, which when dry will weigh 
about 5 tons, 

Jowdr is the staple grain crop where pure or mixed black Kkari/ 
soiDi predominate, and Is very successfully grown in rotation 
with cotton. The rain^iU most suitable for AAari/ /mtuir 
from 30 to 40 inches per annum. In the Deccan, /irwaf 
occupies the lowerdying, deeper, and more fertile soils, as well 
as the more open black soil pleans, and gives place to da/ra 
(known in Madras as jramiu) on the shallow mixed black and 
red and the lighter-coloured stony soils found on sloping 
^und. /ffwar also does very well in the alluvial tract, jmr- 
ticularly on the clay or day-loatn soils^ while h^jra is sown on 
more sandy soil. 

Rd/ijewar is grown extensively in black soil areas affected 
by the retreating south-west monsoon. Elsewhere its success^ 
ful cultivation, depends upon two conditions—a soil that is 
dense and deep enough to retain moisture, and the sufficiency 
of the late rainlall, the September and October min being 
particutarly importanL 

On black soil a good deal of the preparatory tillage for the The 
himrif crop, which i» done with the scarifier, should begin in ■^^7 
the hot weather, Xhis implement should also he worked two 
or three time? after the first mins. The crop requires a fine 
friable seed-bed, and the land should be ready for sowing by 
the end of June. Jowar is not usually rnanured i any manure 
available is given to the rotadon crop, cotton. Various pulse?, 
oilseeds, and fibre plants are grown with iAart/jewdr. The 
most common mixtures are arA(lr^ and (pulses)^ ff/ 

(an oils&Bd)j and amAddi or patsan (a fibre planr). The 
ordinary seed rate per acne is 6 to & lb, of j&tvdr and t^ to a J 
lb. of the subordinate pulse mbetme. The seeds are generally 
mixed before sowings and are sown with a three or four* 
coultercd seed-dnll in rows 14 to 16 inches apart Jmfdr 
seedlings are very small and delicate when they first come up, 
and timely hand'weeding is therefore necessary. The seedlings 
soon get strong, and w^hen they are 4 to d inches high bullock- 
hoeing is required, which should be repeated at least three times 
when the surface soil is dry and workable. Superfiucius seed¬ 
lings are thinned out, the strongest being left about 9 inches 
apart in the rows. The Jfmdr ripens in October and Novem^ 
bcr ; the small pulses arc reaped earlier, but arkar and umAddi 
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are left standing in the field after the /ste^r has been reaped. 
Birds are very destructive to j^iir and some of the other 
mifteLs and the crop tenuires to be yratched for a month or six 
wcelcs before harvest. 

The method of harvesting depends upon the character of the 
crop. If the stalks are coa«e and tall they are cut with a 
sharp sickle, and a long stubble is left which is snbaequcntly 
uprooted and gathered for fuel. If the crop is thick and the 
stalks fine, the plants are partly reaped and partly uprooted 
with a blunt stcklt After a few da>’5’ exposure In the sun the 
heads of grain are cut off and carted to the ihrcshing-dooi'. 
The stalks (iarh') are then bound into shraves whkh arc care¬ 
fully Slacked. 1^6 heads ate threshed in the ordinary way 
under the feet of bullocks. Sometimes the heap is made of 
larger diameter than usual and the bullocks are driven round 
yoked to a cart, the pressure of the wheels helping to separate 
the grain* In Madras, especially in the Bcllary District, ordi¬ 
nary Slone road-rollers are used for threshing and do 

effective work- The grain is sifted from the chaff in the wind 
and subsequently cleaned with a hand riddle or swjtf* 

In the Deccan an average crop of AAari/jinvtjr will vary, 
according to the quality of the soil, from 500 to <joo lb. per 
acre, with lOo tO' 200 Ik of subordinate pulses and 350 to 450 
bundles of Aarfii* A small bundle of Jturiri weiglis about j Ik 
and a large bundEc y or 8 lb. 

For ro^i the land is pre^xircd with the plough and the 
scaiiher during the rains, usually receiving the careful prepara¬ 
tion already described for wEieai* The crop is sown alone, or 
with subordinate rows of safftower, gmm, or linseed. The seed 
rale per acre is 6 iq 8 Ik of /brrvrr and i or 4 lb. of the other 
seed. A heavy tw‘o or three^Multered drill is used for sowing, 
and the rows arc 16 to jo inchra apart The seed is sown in 
September-October, and hanest comes in Kehniary or March* 
'rhe ears are generally cut off the siajiding crop, and the stalks, 
after 3 few days, are nsiped or pulled by the root A gootl 
raifi crop on bbek soil will yield doo to 700 lb. per acre of 
fawar and lao Ik of sahlower, 

Jirwat and are very important food-grains in India, 

bm are not at any time extensively exported, and very little 
sent away In yean of scarcity or fimine. The exports in 
1903-4 emounled to 3,000,000 cwt., valued at 71 lakhs. 

Otam or chick.^pea (CrVscr which we may take as 

the specimen pulse crap, is sometimes styled Bengal gram, to 
distingutsh it from JtulfM or bAn/<it (Be/itboi which is 
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known as gram or horse gram in ModrasL Its cuiiivadofi in 
India is andcnt. It is a low-groi/nng feathcfy plant, with, 
usually^ STnall pink flowers^ There are four varieties in com¬ 
mon cultivation, which diflfir chiefly in the colour of the scedr 
The colours are black, dark red or reddish brown, yellow, and 
white or creamy white. The plants producing the first three 
are generally grown indiscriminately together. The plant which 
yields white seed has white or light-coloured flowers, and is 
larger hut less productive than the others. 

Gram occupies normally about 15,000 square miles, the 
areas aciuaEly sown varying with the character of the Isle rains. 

'I'he United Provinces grow about half the tohi! area, and the 
crop is important also in the Punjab, Bengal Bombay, and the 
Central Provinces. 

Gram is always a rai>/ crop. It is extensively grown on CuIUyb^ 
black soil as a ‘ dry * crop, and is there usually the eok crop of 
the year. In the alluvial tracts of the north it grows wdl on 
the heavier soils without irrigation, but is irrigated in districts 
of very light rainfall, and ako in specialty dry iteosons. It is 
often grown as a second crop, when it receives only rough 
cultivation, but yields w^ell if there is suflicient moisture in the 
soil. 

Gram is most generally grown alone, except In the north, 
where it is commonly mixed with wheat or barley. In black 
soli it is sometimes sown mixed w'iib wheat nr with subordiruie 
rows of linseed or saMower. 

Gram is everywhere recegniaed as a valuable roution crop, 
being, like other leguminous crops, restorative to the soil. A 
good crop is dense and slntdes the ground, and thus suppresses 
weeds. The land is left clean, and the succeeding crop 
benehts to a considerable extent^ 

Gram and wheat are interchangeable according to the 
character of the season, and both crops receive the same son 
of pre|>aratory tillage* The land should be ready for rowing by 
the middle of SepEember. In the irorth of India the seed is 
sown like wheat, or broadcast; on black soil a heavy two 
or three^ultered drill is used for sowing. 'Fbu seed rows 
are generally a foot or less apart. Gram should be sown 
first of the rafii crops, as it requires a w^mm and moist seed- 
bed A crop sown in October ri|>cns from February lo April, 
and in the interval it rarely requires weeding or any other 
attention. 

When the seedlings b^n to branch and before fiow^ are 
produced the leading shoots are romedmes nipped off, to make 
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the pbmts bushier and more productive. The cuttings, ire- 
eaten as a vegetable, 

Gmm as it ripens chingCis to 1 rich yehow-brown dolour, 
and finny leaves drop off and litter the ground, ft is rra^d 
with a bknt sickle and is gener^tly uprooted. The fine chaff 
makes excellent fodder. It has an add caste, and, if mixed 
with the Musa of wheat, gives the whole miss an agreeable 
flavour which cattle like. 

In black soil ' dry" crop gram yields on an average 500 to 
6qo lb, of pulse per acre. TTie out-turn from an alluvJaJ soil 
is higher^ averaging 7*® uctEj but is grcatl) 

influenced by the amount of winter rain, esi>edally in Janua^. 

Gram and other pulses are largely eaten in all parts of India^ 
and exports are not extensive. In i^3“4 the pulse export* 
amounted to 3,500,000 cwt., valued at 91^ lakhs. 

The statistical returns give an average area of about 19,000- 
sqiiare miles und-fyr oilseeds. Bengal has about oine'-third of 
the whole, while Bombay, the Central Pros'inces, and Madras 
grow annually about 3,000 square milca each. Oilseeds are 
largely grown in other Provinces, niixed uith other crops, for 
local consumption. 

The e^qjorts of oilseeds a^'eraged I 6 ,y 50 /^oo cwt., valued 
at about 11 crotes, during the ten yearn ending with 1399 - 1900 . 
In 1903^4 the figures were 34 , 500,000 cwt., ralued at 
14 ^ crores. The most prominent oilseed crops are sesamum, 
linseed, rape, mustaid, cLStor, and ground.nut. 

Linseed {U/ium usUatissimum) U found wild between the 
Persian Gulf and the Black Sea, and may have been introduced 
into India by the Aryans. Here it is growm chiefly for it* 
iwed, which is valuable on account of the oil extracted there¬ 
from and because the oilcake is a very important cattle food. 
In more temperate countries this plant is grow'n for its hbre 
(flax) Os Well as for its seed. Experimental efforts have been 
made to extract flax from the Indian plant, but without much 
success. 

Linseed is an erecl annual. A mature crop stands ffom 
1^ to 3 feet high; the stums rise siomc distance from the 
ground and then branch freely. The delicate colouring of 
the palc^blue flowers is s-cry striking. The fruit is a rounded 
capsule, with ten divmona and a single seed in each. The 
seeds ore smooth, shining, oi-ol, and flattened, and ore commonly 
a rich mahogany brown in colour, A niriety with crcaiuy 
white seed is sparingly culthuted. 

Nearly 5,000 square miles of linseed ore grow-n in India. 
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The crop is most iinportant in the Ceitfal Frovinces^ Trith 
an average culth^ation (including BcfriLr) of about i,5» squan^ 
miles. It is also extensively grown in Bengal, the Umietl 
Provinces, And Bombay^ 

Though linseed holds only the third position in point of 
area among the oilseed crops, being in this respect of less 
importance than sesamum and rape* it is much more largely 
exported than the others. Between 189^-9 and 190J-4 
the exports ranged from about 5 ,c»0o,poo to nearly 9jOoo,aoa 
cwt. 'fhe production of linseed depends largely on local food 
necessities, the prices ruling in Europe, and the relative value 
of linseed and cotton for the time being. 

Linseed is grow'TL only in the rabi season, chiedy on deep Cultiim- 
moisture-holding black soil, or on clay soils in the alluvial 
tract. It is generally grown alone, except in parts of Bengal 
and the United Provinces, w'here it is mixed with w^heat, 
rapeseed, and vaHoiis rmfii pulses. Unless taken as a second 
crop in rice-beds, linseed is usually the sole crop of the year. 

Ulien grown on black soil the land is prepared in the same 
way as for wheat. A clean friable seed^Kd should be ri-ady 
by the end of September, and in October the seed U drilled 
at the rate of to to 12 lb. per acre. A light drill is used, with 
coulters one foot apart, a^ the .sciCd should not be covered 
deeply* If there is suflident mobture for successful germina¬ 
tion, the crop will on deep black soil reach maturity with very 
little tainfalb It is reaped from February to April, before it 
is dead ripe* The seed falls easily from the drj' plants, and 
so the crop is carried as' expeditiously as possible to the 
threshing.floor. It is separated by beating with a stick when 
the plants have been fuUy dried in the sun, and is winnowed 
in the usual way. 

A good harvest of linseed on deep black soil will jidd about 
500 Ibt of seed per acre, but the crop is precarious and often 
produces less. 

Sesamum, or gingelly {Stsamum iW/rvjn), is found wild in SeiAiimm. 
Java and ia probably mdigenous in India also* It is an 
annual herbaceous plant, lo 4^ feet high when full giowTi* 

The stems are erect, but branch freely if the plants get room. 

'rhe fruit Is a four-celled capsule which when ripe opens at 
the top. The seedji, which are numerous, are oval, daitened, 
attd either shining white, grey, reddish brown, dark brown, or 
black according to variety* 8otne kinds are spedally suitable 
for sowing on fairly light soils in the AAati/ season, white other 
variettes grow better on heavier soil, as early r'obi crops. 
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Al>OLt 6,600 square miles are grown wth sesamum in Itidto. 
Bengal had the largest average area for the leti years ending 
1899-1900. Sesamum is (iko mdety grown in the Central 
Provinces, Burma, Madras, the United rnovioces, and . 

The rati crop is ejcrensively grown on bkclt or medium 
black soil, where it alternates with cotton and /iKrwr. The 
■icsainum year ^dTords a good opportunitj' of thoroughly cleans 
ing the land during the rnonsoon, a 5 the sowing is done in 
September. A dean, friable, j!itm seod^bed is obtaintd by 
ptoughbig and scorifying between- June and August The 
seed is sovm hroodcflst or drilled in rows which ore from i» 
to 18 inches apart, being widest on deep block soil, w'hich gener¬ 
ally produces a vigorous plant The seed is small and la miTced 
with tishes or fine earth to secure even distribijtion in sowing* 
The seedlings, which should be thinned out when about 6 inches 
high, are delicate at first and ore often destroyed by heai7 
ijiin. Hand-w'ceding and bullock^hoeing are necessary. If 
sown in September the crop is ready by January. HTicii it is 
ripe, the leaves tum yellow and the capsules are mottled with 
black spots. The kkanf crop is usually muted with other crops, 
such as jmAr^ bajra^ and cotton, but « sown by itself in some 
localities. It ripens in October or November. 

It is best to harvest the plants by uprooting them, and they 
should then foe shaken Over a large cloth, lire seed of such 
capsules as have opened is thus collected. The plants arc ded 
into stnoll bundles which are carted the same day to tht 
threshing-floor, where they are Stocked close together on their 
root ends. In the course of a fortnight the capsules open 
fully, and will empty themselves if each bundle ts inverted and 
gently beaten with a stick. The winnowing is done by wind 
in the ordinary way, aitd completed by m^ms of the sup^ w hich, 
if deftly handled, will separate all small particles of dust and 
other impurit)'. The stalks and chalf have no fodder wlue* 

A good average sesamunii crop from blact soil gives about 
450 Ib. of seed per acre; but the out-turn is ofltn less, as the 
crop, like linseed, is delicate and liable to many mishaps. 

W'hite sesamumis prized for the preparation of native sweet¬ 
meats. Sesamum cake is an excellent cattle food, while the 
oil is latgely used m native cookery. 

The other oilseeds of IndU are chiefly rape-seed (produced 
principally in the Punjab, United Provinces, and Bengal) t 
castor (castor-seed is exported frora Bombay; castor-oil from 
Bengal); gTOiind-nutB (prodticod in Southern India) j and 
poppy-seeds and coco-nm-seed (the export of the last is almost 
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exclusively from Madras)- Tte export of oibiceds in lieu of 
ihc expressed oil is from an agricultural |joint of view* not 
aitogether satislactDry, as the manurLil constituents are thus 
lost to the soil- 

Indian sugar is produced frtJin sugar-cane, and also to a f^uguT' 
considerable extent from the bastard date and palmyra palms. 
Sugar-cane i 0 a/iaru/ti) is a jicrennial grass with 

thickj sohd-jointedr juicy i 5 tems, which are usually S to la feet 
high. The leaves are long and w'idc, and the lower ones die 
down long before the crop is ript I’he inflorescence Ea a 
large} graceful, feathery plume. Some varieties flower regularly^ 
others rarely* and the seeds seldom form. Sugar-cane is 
essentially a tropical or sub-traprcal crop 

A very large number of voxielies of sugar-cane are cultivated 
in India- 'I’hey may be broadly grouped into {tf) thick, juicy, 
soft kinds^ which ordinarily require very liberal cultivation und 
irrigation; thin* hard, less juicy kinds, which, with well- 
distributed rainfall, succeed with less liberal cultivation, and 
with sparing irrigation or even with none- The cones of the 
different varieties vary in colour. The colours ate yellow or 
green* or both; purple; purple and ydtowEsh green' in stripes j 
otkI purple and grccn mixed. Canes vary* in many other 
characteristic ways. 

'I’he statistical returns for 190J-4 show the total sugar-cane Ar^of 
culdration in British India at j,6oo square miles, against an 
average of 4,400 for the ten years ending with 1899-1900. 

'C’hc Frovinciat areas were 1,700 square miles in the United 
Provinces, i,ooo in Bengal, and 50a m the Punjab. 1 ’be 
areas in Other Provinces are trifling in comparison. The crop 
is eveiy*»hcre irrigated, excc^it in parts of Bengal. Cultivation 
has declined during recent years in Bombay and the Central 
J^jtjvinces, where the necessary irri^tion is much more ooaily 
than in the north of India. 

In the alluvial tracts, where the crop Ls extensively grown, 
the most suitable soils ate good fttm looms or light clays. 

The irrigated crop adapts It-sclf to any de^ription of soil of 
fair depth, tf dniinage is secured by a pervious subsoil or 
otherwise. A ‘u'uter-logged soil is fatal to successful cultivation. 

Sugar-cane is commonly called a twelve months' crop, but on Caltirm- 
an average occupies the land only ten or eleven months. The 
most common season for planting is February and March, but 
this may be done a month or two earlier or later. Planting in 
the hot weather is not generally successful* os the yornig shoots 
suffer from the hot sun. 
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The crop IS gencraJly propagated from tets or cutiings, 
and sometimes by pUntmg whole canes. The sets consist 
of pieces of cane, each mtb three eyt^bods, and generally 
about a foot long, A deep friable tilth is required^ which is 
obtained by repealed ploughinga during sev^eral months, Beds 
of to feet square or larger are fonneci for irrigation. The 
sets ate planted in a Tiiinety of ways. Pits are sometimes 
dug, 4 inches deep^ in straight rows a feet apart, and one set 
is planted in each pit. The sets when carefully covered with 
soil are a inches apart in the rows. Iriigation is given 
immediately after planting In some places after the land has 
been well prepared and manured, it is ploughed into ridges 
and furrows. Beds ore then formed for irrigation and the 
sets ore planted in the furrot".^ This is sometimes done 
by flooding the beds and trampling the sets one by one into 
the soft mud From ia,ooQ to 16,000 sets ore required per 
acre. 

Sugat-eane requires constant allenlion during the first four 
to sia months of its growth. Soon after planting hand- 
weeding is required, which is repeated as often as necessary. 
Digging between the rows with a light pich is bencficiflh As 
the crop acquires height the canes should be supported by 
earthing them up: this is done four or five months after 
planting An extni d.ressing of manure is now often given, 
castor-cake and other oil-cakcs being most suitable, 'fhe 
cones, originally planted in ftat beds or in furrows, are earthed 
up with u band Hoe so os to form ridges, the furrows between 
which serve as water channels for further imgation. 'fhe 
ridges also give support to the cane, so that it not IcMdged 
by the force of wind or rain. Cane when lodged yields a 
smaller percentage of crystallizable sugar. 

Cane is trashed by removing all dead side-leaves, so that 
air gets freer access to the crop. Wrapping the cane in its 
own dead side-leaves, tho-ugh costly, is required Vhere rets, 
jackals, and wild hog are numerous and destructive. 

Sugar-cane mokes slow progress during the first three or four 
months i and subordiriate crops which ripen quickly, such as 
maue, green onions, cucumbers, and melons, are commonly 
grown with iL >Mien the sugar-cane shades the ground it 
requires no further attention except regular irrigation until 
it is harvested. 

A lutoon cre^ is one grown from the root stocks of the 
previous crop. Some VTin'eties are much more successfully 
ratooned than others. RattMuning is sometimes profitably 
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continued for sevcnral yesLn», but not vhen wl'^s or fungoid 
diseases or insect pests become established. 

It is difficult to judge accurately when sugarcane is ripe IlELrvttt- 
for sugar-inalicing. The chief product in India is crude sugar “E* 
i^r or '^bich ie, in many poiis^ valued on account of 

its adaptability for native sweetmeats and native cookery. 

'ITie soft canes are brgely used for chewingn and are sold 
in lowTis and villages, or l>y the roadside, or at railway 
stations, to travellers. 'Die ripeness of the cane is tested by 
a trial boiling. If SO many mcRSUres of juke give a satisfactory 
weight of /ajTfj harvesting opemtions are pnxeeded with; 
otherwise the work is postpont'd. If it is intended to grow 
a mtoon crop, the cane should be cut with a sharp sickle one 
or two inches above the ground; otherwise each cane is 
uprooted by a sharp jerk- The dry^ side-leaves are ^iiHpped 
off with a sickle mid the green top-leaves removed for fudden 
'rhe Cane is tied into head-loads and carried to the mill. 

The juice is now* usually expressed in iron mills worked Cmdiw 
by bullocks, w'hkh have superseded the wooden or stone ^" 
mortars formerly used, 'fhe European firm of Myine of 
Bihij'a, in Bihifr, was among the first to introduce im|>roved 
iron mills. 'J'he methods of boilir^ the juice and the nature 
of the Anal product vary considerably, but as a rule it is boiled 
in a shallow iron pan over a furnace built of murk the dry 
leaves and crushed canes being used os ruel iVIuch skill is 
required both in regulating the tcitipcraturie and in clarifying 
the boiling juice by means of various dtcoctions, and in some 
parts of the oounUy the operations are carried out by pro¬ 
fessional sugoj-boilers. 

In the north of India and in Bengal 20 tons of cane per OntHimi. 
acre is considered a good crop, and an out-turn of .i J to 3 tons 
of gur per acre is obtained. In Peninsular India, where 
sugarcane is extensively grown under w^ell-trrigation and is 
very highly'’^manured, the product is much higher. 6,000 to 
7,000 lb. of gur per acre being an ordinary out-turn. With 
very careful cultivation and high manuring, even double that 
j'ield has been obtained from soft varieties of cane. 

’lire history of the Indian sugar tmde is instructive, 'Fhe 
arts of preporingt refining, and crystollidng raw^ sugar have 
been practised from ancient times, though it is probable that 
the knowledge of some of the stages of manufacture may have 
been derived from China. t^Tiani the East India Company 
began lo export this substance from India to England, thetr 
transactions were confined lo the finer qualities of ctysullized 
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sugar, pmcured from Bcrgal. Ratrictbrs in 

placed by the Company on the traffic from Madras and 
Bombay, it being desired that Bengal should be accepted m 
the Province from which sugar and silk could best be procured^ 
In course of timCt however, the British (.-ovemment found 
cause to giant special favours to the sug^^laiUers of the 
West indies. An import duty koh accordingly imposed on 
Bengal sugar, at such a high rale as to render the Indian 
traffic no longer profitable. ThU statu of affairs oontinu^ 
rili about 1S45, when the establishment of large refineries in 
Great Britain created a demand for raw sugar. I’hts nea 
traffic was first organiied with Madras t but, soon after, 
refineries on European methods and with European capital 
were estabbshed all over India. These for some lime suc¬ 
cessfully contested the Indian markc-ts against imports; but 
gradually India exported less sugar and imported more, so 
that in i9o3-‘4 the exports were trifling as compared with 
the imports. The imports of refined sugar in the latter year 
amounted to nearly 6,000,000 cwL, valued at 54 crones. 
This state of things has resulted from the development 
of beet-sugar in continental Europe and the stimulation of 
its export by bounties', and also from the iiicTua.sing export 
of cane-sugar from tropical countries such as Mauritius and 
Java. Refined sugar is rapidly tending to push out the crude 
stuff fomicrly consumed by the people. 

in 1396 India possessed 336 sugar factories and refineries ; 
and in 303 factories employing about 5,000 persons. 

The smaller concerns are no longer registeredt but in J903 
there w^re twenty-one large factories employing 4^900 hands. 

Cotton {Gossyptum) is chiefly gfowm in tropical and sub¬ 
tropical cogntrie^ V'iirious species aic found wild in IrrdiaT 
the forms which arc in general cultivation are very nunverouSr 
and a good many kimb of iKrcnnud or tree cottons have been 
found near Hindu temples and in gardenia. Comprehensive 
invirtligalions are now (1905) in progress, to determine the 
characteristics and comparative values of the numerous indi¬ 
genous varieties and their suirabiltty for different descriptions 
of soil and climate. The improvement of indigenous varieties 
through the selection of seed, and by cross-ferUlizatiofi and 
selection, is also progressing satisractorily on Government 
forms. 

' In nginj to tbc cdtmtcrviuling duBa impoKd on b 4 i»ry-fisl 
fOpir imported iato Jndi* Iwtwwn 1699 and 1903, kc VoU IV, idup. vilt, 
MiioellADcou ttevenu (CrulomE}. 
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The numerous indigunous Idnds in gttveral cuUlvalion can 
jirobabl]^ be feferred to G. Q* n^git^iunt, 

ajvd G. arfHtrram, They may be more broadly gronijctl into 
(a) ^urieties ^hich take at least eight montJis to come to 
maturity, and (^) ^arietiis i^hkh ripen in about Evt mcrnths. 

The ir'arietiea of the Erst group arc grown as ' diy ^ crops, and Ut*- 
are suited only for districts whidi posBess dimp moistim.- 
holding blflcfc soil Or which have a prolonged rainy season* 

TTiese late-ripening ^-aiietics w’ould, in most seasons^ fail in 
the north of India, where the December cold would arrest 
or destroy growth. The plants are bushy and prolific* The 
length, quality, and percentage of lint are fair or good, accord¬ 
ing to local conditions. The majority produce lint which 
55 suitable for i-am of tw'enty to forty countsThe proportion 
of Unt to seed is over 40 per cent, in the best Rrooch, and 
under 55 per cent, in die worst Madras varieties. Inferiority 
is largely due to impoviriHh<:d soil, careless culiivatiori, and 
neglect in selection, of seed. 

The varieties included under group arc much more ^Ijr- 
numerous than those included in (a), and aru generally grown 
mixed In far greater confusion, 'ITiey are widely cultivated 
In every Pnorinoe except Madras, IVith the exception of 
a very' few i-arieties of the Hinganghlt or Bani type, they 
produce cotton w'hich is short and coarse^ but pure white in 
colour. The coarsest and shortest of this cotton is suitable 
for mixing with w'ool, arKi for this purpose is at present worth 
more than cotton of better quality* It is in teen demand for 
export to Japan and the continent of Europe. 'Vhc proportion 
of lint to seed in the coarse varieties is high, ranging from 
30 to more than 50 per cent. In almost all varieties the plants 
are tall w'ith few side-branches and flowers, and individually 
are not productive. The cultiv-ation of varieties producing 
triferioT lint has extended, because they arc hardy and can he 
grown on light soil, which is unsuitable, without irrigation, for 
the late-ripening finer vadurirs of the Broach type- 'J'he quick- 
ripening varieties can be grown without much risk in years of 
short rainfall, and good yields ore obtained in avenage years* 

'Fhe Provincial Agricultural departments have ttcogniaed 
that the cultivation of the inferior early-ripening cottons will 
continue, arid may extend, until superior randies are found 
W'hich can be grown as quickly w'ithout risk and be more 
pioEtable in average seasons. The experiments in cotton 

• CcaWB yatn* ite bU to be ipf to'i, emnt* whea not moit 

iban B. lUcc nnmtcT of hioki of S40 jrudx yO t* die ponad Lvotnlu^tB 
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irapTOvemem by cioss-fertilfration and otherwise, now being 
enndneted by the >‘flr{ous Agricultnml departments, ^ 
directt-d to solve these difBctllies. It may be mentioned that 
at the time of the Amerjcm Civil War aiiention wtis turned to 
India as a Jsourtc of the coiion supply; and that ^reral 
^cotton farms' were established for the improiement of Indian 
cotton, under the chargp of men sent out from England who 
were, however, as a rule, merely gardeners* After the war 
over the cotton trade relumed to its normal state, and the 
* farms ' then became Government experimental and model 
farms, and were tiansfeired from the fonner Cotton. Coni' 
mtssionerSi to the Provincial Governments. 

It is oftcr^ stated that the cultivation of cotton in India has 
deteriorated in recent times. As already observed, the growing 
practice of separaung the seed from the fibre in ginning 
facioricsi, instead of as formerly by hand gins, has tended to 
injure the qua%y by mixing up seed, in many parts of the 
country. There can be no improvement unless the seed sown 
is at least equal to the average of the ptmious crop. The 
plant which produced lint suitable for the historic i>acca 
muslins does not now' eidst, or I'tos greatly deteriorated. The 
Hinganghit cotton of thirty or forty years agti was longer and 
silkier than that which is now produced, while Broach and 
Surat cotton arc considered by some not to have maintained 
their ancient reputatjon^ although higher oilii\'ation is practised 
in tho^ districta than elsewhere in India. 

The only .exotic cotton which Is cultivated to any appreciable 
extent in Madras is Bourbon cotton. It Vias introduced more 
than loo years ago, and is now raised upon a few thousand 
acres In the Cmmbatore District. The crop is not grown 
unmixed, and the lint selhi at less than other Madras I'anctjes, 
.An acclimatized American variety has been grown for more 
than thirty years in the DharwiT District of Bombay. Its 
cultivation was at one time extensive, but is now declining* 
‘Upland Georgian^ has been thoroughly acclimatized at the 
X^lgpur Government farm, and a stray plant can be seen here 
and there in many fields in the Central Provinces; but there 
is no gcneml cultivation. Several variudes of the *' upland' 
type have been acclimatized on the Cawnporu rarTn, but tbeir 
enUivAtion has not extended in the United Provinces. Native 
cultivators have not taken kindly to exotics becoiise, even, when 
acclimatized, they are more risky to grow than indigenous 
varieties, being liable to damage from insect attack, beav7’ 
downpours of rain, drought, and the like. Acclimatization also 
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causes deterioruiion of the linL E^ipenmcnls ha vet in short, 
proved that newly introduced exotic varieties do badly, or fail, 
on black soil in any part of India, and, in an unfavouiable 
.season, succumb fej sooner iluin indigenous varieties in any 
kind Oif soiL The adaptability of exotic varieties when aedi- 
matLsed may possibly be proved for the drier porttons of 
the Indo-Gangetic plain, where, a.-; in BihAr, the rainfall is 
moderate and well distributed, or where, as In wide areas of 
the United Provbccs, the Punjab, and Sind, deficient rainfall 
can be supplemented by cheap irrigationi. Exotics do much 
better on alluvial than on black soil. 

About half the total area under cotton, or say S,ooo square of 
miles, is in Bombay and Herilr ; the other half consists mainly ^ 
of about 1,600 square miles each in Madm*, the Central 
provinces, the United Provinces, and the Punjab, Bengal, 

As-sam, Burma, and Sind have each, in normal seasons, not 
more than about ffio square miles under cotton. The area in 
Bcrar and the Central Provinces proper has rapidly extended 
in recent years. 

In peninsular India the most suitable soil for cotton is the Swi]*, At, 
black cotton soil, which is a deep dense clay, I'he crop is also 
extensivety grown on mixed black soils of no great depth. The 
most \Hgorous and productive crops arc grown on the deep 
bkek soils of BrORch and Surat The cotton plants which 
grow on the impoverished black soils of Madras are poor in 
componson. The alluvial soils in the Indo-Gangetic plains 
produce larger plants and a greater outturn than the black soils 
of any pan of India. 

On black soil cotton is usually grown alone, or with lines 
of arhar ^^Cajanut indkus) Or /wefr. On alluvial sod it Is 
commonly mixed w'ith arhar and make or jawar. In the 
alluvial tracts there is no systematic rolaliorL On black soils 
lomdr is the principal' TOtatlnn crop, and cotton is usually 
grown every second year. 

In the most Ijackward parts, cotton is sown broadcast on 
land carelessly prepared,and receives little weeding; but in the 
best cotton tracts the cultivation is most careful, reaching 
its highest form in the Broach and Sural Uisiricts of Bombay. 

For good cullivaiion dUoge begins, usually in the hot weather, 
by working a heavy scarifier which grubs up the stubble of the 
previous crop, scrapes the surface, and fills in the cracks. Such 
manure as may be available is applied in May, The plough is 
used after the first monsoon rain, and is usually worked several 
rimes, preparatory tillage being completed otpediriously to 
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admit of sowing in Junt. A iwo-rowed drills with coultm 
JO to 21 inches apaii, is used for sowing. The seeds, owing 
to the fuii on them, cling together, and are prepared for 
sowing by mixing with a thin plaster of cowdung, mud, and 
water, which when dry passes readily through the seed-bow I 
and lubes of the diill. The usual seed rate is 10 to 15 llx per 
acre. The seed is drilled in accurately straight equidistant 
tows. On aooounl of damage from rain on the heav7 black 
soil, tw'o or ntore sowings are often necessary before satisfactory 
germination is secured. 'I'he trop is generally hand-weeded 
once or twice, Inter-cuUure with the bullock-hoe begins w'hen 
the seedlings are about 4 inches high. The weaklings are 
thinned out gradually t and finally the strongtrst plants are left 
18 inches or 2 feet apart in the rows if the crop is healthy and 
vigorous, but much closer if the young plafiui arc backward or 
stunted from any cause. The final operation is to pass the 
plough between the rows in Septfimbcr-October. This 
prevents the black soil froni cracking too early, and thus helps 
to conserve moisture. 

The plants begin to produce flowers in Oclobcr-Xovember, 
and cotton-picking begins in January and lasts until March or 
April. Four or hre pickings are necessary. The second and 
third are the most icuportafit, and from these the best seed 
for the foliowing season is obtained. An average yield from 
liberally cultivated black soil is about 400 lb. of k^pat (seed 
and lint) per acre. In the Deccan the out-turn is much less j 
and in the alluvia! tracts of the rirOtth of India, partloilarly 
with canal-irrigation, it is considerably higher. Hie cotton 
as picked yields probably on an average throughout India ao 
to 33 <^ent of Itnl. 

The exports during the ten years ending with 1859-1^00 
averaged about 4,700,000 cwL, valued at nearly 12 cioresj 
and in 1905-4, the highest year on record, they were nearly 
8,000,000 CWL, valued at 24 crores, production and prices 
having been increased by a good scastm in India and a 
shortage in the American crop. Most of the cotton goes to 
Japan and Gcnnajiy. 

A considerable export of cotton seed has sprung up quite 
lately, a kirge demand for Indian seed having developed in 
the United Kingdom owing to the high prices for Egyptian 
seed in 1901, In 1903-4 the exports of cotton seed amounted 
to mote than 3,500,000 cwL 

Two spedes of jute are cultivated in India, 

C capsularis and C offjfWw. The fruit of the former has 
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a short rounded capsule^, while that of the latter is elongated. 

The varieties of G ^apiafaris are niorti numerous than those 
of C olHorius, tho former being conspicuously wanting in 
liermaiietKy» 

There Is a general belief that the fibre of C. &Iiti>rtits is 
InreHor to that of £ 7 . 07/fu/ctrtJbut this cannot hQ sut^ 
stantiated, as the superior varieties of both sp«[<» yield 
excellent fibre if properly extracted It is believed that die 
diflerences between the varieties have been induced by local 
conditions of soil and depth of water, and to a considerable 
extent by natuial citKs^fertiliKitionb Some of the races of each 
species have purple-red atetnSi othurts green stems. The red 
colouringj where it exists, extends to the petioles of the leaves^ 

'llie ired“Stemmed races are popularly believed to give infeHor 
fibre to that of the greert-stemmed v'arictics, but this is not 
certain. 

llic jute crop is imporiant only in Bengal. The statistical 
retum.s show for that pirovince an average area of 3,000 square 
miles during the ten years ending 1899-1 gooy and jnSoo square 
miles in 1903-4. It is belitntd that these figures are below 
the truth, and that the actual area now grown in Bengal does 
not fall far jshort of 4,700 square miles. Srruill but increasing 
areas are cultivated in *\ssinii and NepAl, and there is .some 
trifling production in Burma and the Frontier Province, 

J ute is chiefiy grown on land which is liable to be sub^ Sollt 
merged when the plants have made some progress, for it is 
an. exhausting crop on soils which are not benefited by 
inundation silt. Very good jute can, however, be grown on 
fairly high land in Bengal, provided the cultivation is liberal, 
and there is sufficient water or dampness during the whole 
period of growth. The conditions which are suitable for rice 
OK usually suitable for jute also ^ and its cultivation will 
probably extend in the rice tracts of Burma and Assam, and 
possibly also in the deltaic areas of Madras. 

Tillage begins when the soil has been softened by the^J^™- 
spring showers. The land is worked three or four times with 
a light plough, and is then levelled and made Mnooth with 
a plank or bamboo ' ladder.' The land should be dean and 
brought to a fine tilth, and should have the saine dqgree of 
moisture as is required for the successful germination of any 
ordinary * dry ' crop. 'Phe crop responds to liberal manuring. 

Seed is sown broadcaat in April and May at the mle of 8 to 
ty lb. per acre. 'Ihe levelling * ladder' is again used after 
,wwing to cover the seed and smooth the surface. Wlien the 


THE INDIAN EMPIRE 


4fi 


[chap. 


pLints 4 inches highr a bullock harrow, with teeth 6 inches 
apart, is us^ to thin and weed the crop, and to loosen the 
soil The weeding and thinning art completed by hand, and 
hand-weeding is repeated as often as reejuired. The plants 
are left 4 to s inches apart. They grow rapidly; and a good 
crop is ii'eiy dense, stands 10 or it feet high, and smothers 
all weeds. It is probable that if the plants were thinned cait 
more than is usually done^ they would yield good fibrCi and, 
when ripe, better seed than the plants of a thickly sown crop 
Labour moreover is saved in extracting the fibre from thick 
stems, as the bark is more easily stripped off after steeping, 

Kin-«u- jute should be cut for fibre before it is fully ripe. Hardest' 
tng should not be delayed after the frtiits set, and may possibly 
be done earlier with advantage. The stalks are reaped near 
the ground, and tied into buiviles of moderate size, which are 
stacked on end in the held, in a close round hcapi, for a few 
days. The weight of green crop per acre is so heavy that it 
cannot be carried far to be ‘retted^ (steeped). U is usually 
placed in the nearest water-hole, which is used over and over 
again for successive sbeepings. The water thus becomes pol¬ 
luted with decaying organic matter, and the colour and quality 
of the fibre are thereby impaired. The bundles of stalks are 
heaped in the water, and kept completely submerged by 
weights. In close warm weather the ' retting * is complete in 
about twenty-one days, and the bark is then easily stripped 
from the stevts by hand- The clean fibre is separated by wash¬ 
ing in water, and beating. The oommendal %‘alue of the fibre 
depends upon colour and lustre, strength, length, fineness, and 
absence of roots. Difterence in these qualities may, under 
present conditions, cause a difference in price of Rs. s or more 
per maund of 82 lb. The fibre is bought from the culti’i'ators 
by petty middlemen, who pass it on to wholesale dealers. The 
jute is finally steam-pressed for export into bales, which weigh 
400 lb, each. 

Otn-toni. The popular estimate is that an acre of jute yields three of 
such bales; but the actual out-turn is probably higher, as 
experiments have proved that a really good crop yields from 
2,400 to 1,600 lb. of clean fibre per aero. 

Complaints have been made of late years that jute has de¬ 
teriorated; hut It is (airly dear that the alleged deierioiation 
is due to fiaudulent watcririg, and other malpractices in the 
trade, after the crop has been reaped and ‘ retted,' rather than 
to degeneration of the pUmt. 

Eipwtis Jute is now extensively utilized in Indian mills {tide chap, iv 
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Arts iind MaritifacturiJs)4 The t^xpKirts of raw jute tn 
1903-4 amounted to nearly 14^000^000 cwt.^ valued at about 
la crores. 

The tobacco plant was introduced into India by the Portu- Tobiicca. 
l^ese about the year [£05. As in other parts of the world, it 
passed through a period of persecution^ but its ultimate distri¬ 
bution over India one of the numerous examples of the 
avidity with which ad^'aniageous new crops or appliances ore 
adopted by the Indian agrieulturisL Five or six species of 
are cultivated^ but only two ore found in India* namely, 

N. Tahaatm and AC mitica. The former is a native of South 
or Central America* and the common tobacco of India, 

The plant, when allowed to grow to seed, is 5 to 7 feet in 
height. The leaves at the base of the stalk arc very targe; the 
rest become gradually smaller towards the topu Flo wets ap¬ 
pear as terminal panicles and vary' in Kilour from white to pink. 

The fruit is Oil egg-shaped capsule, containing numerous verj' 
small palobrown seeds of irregular shape. The taces cultivated 
in India arc numerous. 

A^, rustka is cultivated in parts of the J’unjab, the United 
Provinces* Bengal, and Assam. It is a lower plant than iVi 
Taloivm, and has rather rounded^ cnimpicd leaves, with thick 
stalks, pale-yellow' flowers, a globular capsulCi and obtong aeecU 
which ore larger than those of N. ToAa^m. 

The statistical renims for British India give the average area Aw^i* of 
under tobacco for the ten years ending t&g^-igoo as approxi- 
mately 1,700 square miles. It is bdieved, however, that the 
actual cultivation is much higher than these figures indicate. 

More than half tlio recorded area, is in Bengal; the other chief 
centres of cultivation, in order of importance, arc Madras, 

Bombay, Buimo, the Punjab, and the United Pnovinoes. 

Tobacco is successfully grown on various kinds of soil, the dtr, 
heaviest crops being produced on alluvial or clay loams situated 
near villages or on old village sites. Good crojis are also raised 
on mixed bl.idk soil which has natural drainage. 

In various parts of India the crop is successfully grown by 
irrtgatiiiin with well water containing nitrates. In some places 
this irrigation supplies about 500 lb, of nitrate of potash per 
acre;. In parts of Gujarat tobacco has been grown continu¬ 
ously for many years without any manure except that derived 
from such irrigation, and very hea^y crops of strong coarse 
tobacco are still produced annually* Mild-flavoured tobacco 
of good quality cannot, however, be grown with irrigation 
from salt wdls- Tobacco is often produced for several years 
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in succession on the aam^ lund : this encout^^ panisiles of the 
broom rape family) which often do gsreat harm* 

The CTfjp is grown from transplanted seedlings* The seed- 
bed retjuires careful prepiarationp and should be sheltered 
from heavy showers of rain. The seedlings when young arc 
very delicate, and require pmtfictiort from sun and storms* 
A seed-bed 15 feet by jo will supply seedlings sufficient for an 
QCTc* It ts a good plan to dig the scod-bed In the hot weather and 
bum it with straw, grass, wa*ite litter, brushwood, or cow*dung. 
The ashes manure the sthl and the heat kills w eeds and insects* 
Sheep Of goat droppings should be applied, and as fine a tilth 
as possible obtained by digging. The seed, muted with ashes to 
secure even distribution, is generally sown in July or August, 
hut in some Provinces later. Weeding and thinning out ore 
necessary, and caletpillars must be diligently looked for and 
destroyed every morning. 

The main field requires thorough tillage, and should be in a 
fine state of tilth when the seedlings are ready for transplanta- 
tiotL The plough is used repeatedly between June and August, 
manure being applied when the field has been scveial limes 
ploughed. About thirty^ cart-loads of wtH-rotied manure fjer 
Dcre are usually given. In Bihlir heavy crops are obtaintd 
by a similar application of fith {indigo refuse), or by irrigating 
the land before planting with the drainage of indigo vats- 
Fields intended for tobacco are often closely folded with sheep 
and goats in the fair season with excellent results* 

The seedlings are ready for transplantation when they have 
four leaver and are 4 to 5 inches high. They are then planted 
about iQ inches apart in straight rows, with the some distance 
between the rows* Only secdhngii with straight stems and well- 
devulopcd roots are selected. Planting is most successful when 
done on a cloudy aftemDcn. Light rain for a few days after 
transplantation is very bcnclicial, and it is a good plan to cover 
each seedling lightly with twigs and leaves of the rum tree^ 
Much of the success of the crop depends upon careful trans¬ 
plantation. 

Bullock-hoeing should begin when the plants Imvc made a 
bur start, and should continue os long as the bullocks do not 
injure the plants. A good deal of hand*vecding is also 
required. 

The plant Is left untopped when smatl golden leaves are 
required for spedal putposes, but h is usually * topped' by 
removing the flower-bud and a few of the youngest leaves. 
From twelve to fourtetin leaves arc usually left on each plant* 
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Topping causes ihc plant to thiow out which are 

genoiaily called, * suelters.' These should be removed in order 
to concec^ttace the strength of the plant on perfecting the leaves. 

The field must be worked over many times in the season to 
remove such suckers. 

In some districts irrigadon is net required, but a well or 
other water-sDurce is generally at hand to be used if neces¬ 
sary. \\^cre irrigation is practised, the first ’.^^tering in 
Nordiem India* generally given in November and December, 
and at intervals of two or three weeks afterwards untiJ the crop 
ripens about February or May, aecoiding to the titne of 
soanng. 

The crop is ready for han'csting when the leaves become 
brittle and crumpled and covered with yellow spots, Thu 
whole plant Is usually cut down and dried in the sun* but in 
Bombay the leaves are stripped one by one with a ^mall sharp 
sickle. The after treatment of the leaves depends upon 
whether black or jiellow tobacco is manufactured. 

Black toliocco, used for smoking in the hukiaxi^ is made in Hud 
some districts as follows. The leaves, when strippHid 
stems* are kud m threes, one abovT the other, on the ground, 
being arranged in overlapping rove's like slates on a roof. They 
are left thus* exposed to sun and dew* for four days* and in tbe 
absence of dew are artihcLally damped. This bolfdricd tobacco 
is built into heaps and, when it has heated slightly, is tied into 
bundles* which arc again put into heaps and subjected to 
gentle fermentation. The heaps are turned every second day 
for a fortnight, when the tobacco ot^ht to be cured and 
becomes dark broiATi or nearly black in colour. 

Yellow tobacco is prepared difiurently. Two days before the 
crop is cut the field is inigated. The whole plants or stripped 
leaves arc laid on the ground, where they liie e}([iosed to sun 
and dew for eight days. The moist earth prevents rapid dry^ 
ing* and the leaves assume a bright ydlow colour. They arc 
tied into bundles w^hen almoiit dry* and only slightly ferment 
when stored. The tobacco matures slowly and, when ready 
for salt, has a ycliow^-brown colour. 

Very large oops of inferior yellow tobacco can be obtained 
with irrigation from salt well^ the out-lum of cured leaf being 
sometimes as high as j,ooa lb, per aert An ordinary' crop of 
tobacco is from 1*100 lo 1,500 lb. per acre of cured leaf, but 
heavily manured crops yield much mors. 

About the year j expeiimimts were conducted by the 
East India Company towards improving the quality of leaf and 
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perfecting the native methods of curing and manufacturing 
tobacco. These were often repeated, and gradually the 
industry became identified with three great centres: namely, 
(i) Eastern and Northern Bengal (more cspeciidly the Pt'ttrict 
of Rangpur); (a) Madras, Trichinopoly, Dindigult CocanSda, 
and Calicut in Southern India ; and (3) Rangoon and Moul- 
mein in Burma, Bengal is, as we have seen, the chief tobacco- 
growing Prorince^ but little or no tobacco is manufaciured 
there. Several unsuccessful efforts have been made to otganixe 
a dgar nuiniifactiire, but on each occasion (as tl would seem) in 
the least hopeful parts of the Province. The bulk of the leaf 
is exported in the crudely cured form above described to foreign 
countri^ at is carried to Burma, lo be made into cigars, being 
there mixed, as a rule, with Burma-grown tobacco. In Southern 
India a fair amount of superior tobacco is grown and cured, but 
interest chiefly centnes in the successful cigar production of 
the Madras Presidency. In 1903 there were about twenty farms 
and factories concerned in the nmnu^^ctutu of tobacco, which 
emploj’ed nearly a,ooo persons. 

Perhaps the earliest mention of exportation of tobacco fr^>lKl 
India occurs in the year 1815. By i8i6fr-*7 tobacco had 
assumed the porilion of a recognixed article of eKport, being 
then valued at 5^ bkhs. I1ic subsequent returns manifest a 
continuously e-vpanding trade, which in 1903-4 stood at 
It lakhs. But the most sigriificant feature of this prosperity 
is the steady growth of the demand for Indian und Burmese 
cigars. In [886-7 cigar trade was valued at two, in 
1896—7 at six, and in 1903-4 at eight lakhs j and it may 
confidently be assumed that the next decade will witnuss a con¬ 
tinued rate of expansion, as the moderate price of Indian cigar$ 
becomes more widely known in Europe. It must be noted, 
however, that the imports of tobacco into India (go lakhs in 
T 903-4) still exceed the exports, and are advancing. This in 
mainly due to an increasing import of cheap cigarettes, princi¬ 
pally finm the United Kingdom. 

'fhe opium-yielding po^Jpy {Pa/mjvr MtanifitntfH) is belicv'cd 
to be a cultivated form of P. Ktigerum, a species which grows 
wild ou the shores of the Mediterranean. The opium poppy 
is an annual, from i to 4 feet high, ^fhe most common variety 
cultivated in India has white fioaers, but red or purple-flowered 
kinds are also grown. 'Fhe seeds in csich capsule are small and 
numerous, reniform, and white or black in colour. 

Poppy is grown in some Native States, principally in Indore, 
Gwalior, Bhopal, Udaipur, and other States of Central India 
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and Rijputlna; bui in Britkh territory the cultivation Ls 
nminly resiricted to Bihar and the iK.itricts of the United 
(Provinces lying in the north of the Gongetio valley, where it is 
conducted on behalf of Government (see Vol. IV, chap, iniij 
Miscellaneous Revenue), to whose o(?kt!Ts the grow'trs are 
bound to deliver the whole produce. Advances are made 
by the Opium Department to meet the cost of cultivation, 
and the price to be paid for the produce is li?ced at the same 
time. 

The statistical returns give the average area under poppy for 
the ten years ending with i £9^-1900 as 1,000 square miles. 
The area in the United Provinces is nearly 6x5 square naJles, 
imd in Bengali more than 310 square mUesu The Punjab 
grows about 1 r sjquarc miles. 

Poppy is a mM crop, and in the United Provinces it is 
grown by preference on heavj' laams or light days. The 
season extends from October to March-April. 'ITie peed is 
sown somewhat later than ordinary ruM crops, and a watering 
before sowing may be ncce5Sary% The crop is expensive to 
grow, and is only remunemtive if the cultivation is liberal as 
regards tillage and manuring. A hne degree of tilth and a firm 
seed-bed arc necessary for the best results. 'I'he seed is broad¬ 
casted at the rate of 3 Ib^ jicr acre in October-Noveniber in 
beds which have been laid out for irrigation, and is lightly 
covered with a take, 'fhe seedlings are delicate when young, 
and light irrigation is required before they are established. The 
plants should be thinned out till they are 8 or lo inches apart. 
The crop requires repeated wcedings, and the stirring of the 
surface soil is also beneficial. Top-dressing with crude nitre or 
nitre earth is a common practice. Growth is slow until Febru¬ 
ary, and irrigation is required es'ery two or three weeks, 'The 
crop is subject to many injuries, frost and hail being most 
dreaded. Cloudy days and east winds axe also harmful. 

Poppies are ready to yield opium when the capsules turn a 
light-brown colour and become somewhat hard. In order to 
Collect the drug the capsules are scarified with a three-bladod 
instrument. Deep scratches are made in the capsule in ihc 
evenings, only one part of it being liuced at a rime. The 
operation is repeated five to eight times at intervals of two 
days, and the work is vety laborious. The morning after 
lancing a gummy juice is found exuding from the cuts, 'I'his 
is crude opium, which is collected and stored in earthen jam 
Until the whole produce Ls obtained. 

The ripe capsuks yield an oilseed which is chiefly exported 
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to Europe. The oU is cltiar and limpid, and is used to 
adulterate olive oil. The oil-cake is a good cattle food- The 
capsules aic useful medicinally for poultices and fomentation. 
The petals as they fall to the ground are collected* and used 
subs^uently for packing the opium. 

The Out-turn of crude opium is believed to average about 
30 lb- peracre; the crop may also jield 350 lb. of seed per acre. 

The bulk of the opiutn produced in India is exported, 
principally to China, where it is subject to increasing competi¬ 
tion with the Chinese drug'. In 1896-7 the exports amounted 
to about 63,000 chests of 140 lb. each^ valued at 8 crores. In 
1903-4, a year of exceptional prosperity for the Indian drug 
OHing to failure of the China crop, the exports were about 
73^600 chests, valued at 104 ciores. 

Pepper is one of the oldest Indian exports, having been 
conveyed to Europe from the Malabar coast from very ancient 
times. The plant {J^p^ m^vm) is found wild in the forests 
of Malabar and Travancore, and is extensively cultivated by 
native and European planters in the south of India. It is a 
large ir*ine-!ike climber, which clings closely by adventitious 
roots to any support, fbe (lowers are pendulous spikes, and 
each of the red bemes is about the siic of a pea, containing 
a soft stone covered with pulp. 'Fhu plant thrives best in a 
tropical climate, with moderate extremes of heat and cold and 
a rainfall of about 100 inches or more* 

The spice ^rduns of Kanam are very successfully cultivated. 

^ 'Fhe owners ainj Haviks, a shrewd and hard-working class of 
Brahtnaus, Betel paJnis, cardamoms, and pepper arc grown 
together. The gardens occupy the bottom l^ds of narrow 
valleys above the Cihlts, whose slopes are fairly extemive, 
moderately steep, and covered with forest. The forest growth 
gives beneficial shelter, and supplies the gardens with bnjshwotjdt 
leaves, and litter for manure and other purposes. The narrow 
garden strips follow the course of TtuUnks (ravines)* In forming 
the gardens the beds of these ^nllohs are levelled. The hill slopes 
en each side have been cut away to provide soil for levelling, 
and now many of the gardens are bounded laterally by almost 
perpendicular cuttings 10 to 10 feel in height, which form a 
barrier to trespass by men or beasts* and shelter the gardens 
from storm and wind. Dminagc is thoroughly carried out by 
main ditches cut along the course of the garden strips, and by 
minor cross drains. The soil is thus kept moist throughout 
the year, but w at no time water-logged. 

* Sec T0I+ IV, chap. Tiji. 
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The mofit ^uit^bEc soil is a yultowish-rcd or reddish-brown 
corthi, which usually tJtisis in deep beds. After the soil has 
been levelled and the drainage channels madc} betel palms and 
cardamoms are put down tn alternate rows, the palais being 
from 6 to S feet apart 

ttTien the betel palms are about ten years old, pepper is t^lttri’ 
planted, usually from cuttinjpi, in leaf-mouldl manure placed at 
the root of mch tree- The young vines grow rapidly and 
branch freely. They should be trained straight up the palm, 
to which they are secured by bands stripped from the sheaths 
of fallen palm leaves. Luxuriant growth and free branching 
are encouraged by heavy applicatiorrs of manure, given annually 
for three years after planting. Subsequently a lighter dressing 
is given every second year. 

The best manure for pepper and the other crops of the spice 
gardens is made from green leavta and twigs, plucked from 
certain forest trees in the mofusoon, and used as litter tn the 
bytes where buffaloes and other cattle stand, and thence 
removed* with Ihu dung and urine of the cattle^ into deep pits, 

'I’he manure is sufheiertUy decayed by the following April, when 
it is apphed* 

Pepper comes into bearing three nr four years after it ia 
planted. 'Fhe plants in an csiablished garden rise to a height 
of IS to ao feet, and the foliage of healthy plants u fairly 
dense. The flowers appear in July-Augtish and the berries 
arc ripe by March. The yield depends upon liberality in 
manuring and careful management, also upon the rainfall. If 
the rains ate very heav7 when the plant is in flower, fcTtihiaition 
is interfered with. The vines on one palm when in full bearing 
yield in a good year about 1,000 clusters,, front which about 
4 lb. of dried fjepper can be obtained. 

The pkuits, the flowers, and the fruits are damaged by rough 
handling. Ladders ve therefore used when binding the vines 
to the palms and when gathering the fruit. The bunches of 
berries are plucked by l>and into a basket slung behind the 
workman, usually when the berries are charging colour. The 
berries may Or may not be st>rted as they are plucked. If they 
are sorted those fully ripe are separated, and are soaked In 
water for seven 01 eight days or heaped so that the pulp fer- 
ments. If the quantity is small, the fenricnied berries are \v tdic 
rubbed by hand on a cciarse cloth; if large, they arc trampled l*PP'*'* 
under the feet of cooUei The pulp is iHus rubbed off the 
' stone/ which furnishes the white pepper of commerce. The 
pulp is completely removed by wasbiug in baskets in running 
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urates The pepper is then dried m ihe sun for a.b(»uc a wtxjlt^ 
and becomes pale grey or pole dmb In colonti li can be 
bleached a lighter cx>!oiir by chemicaJ agency. ^\ 1 ii]Le pepper 
is prepared only to a limited extent in the Kanara foresu 

The chief product is bkefc pepper, obtained from unsorted 
berries which are heaped up for four days. The green berries 
then become softer and change coIoiiTj when they are spread 
out and dned The skin and part of the pulp adhere as a dry 
dark-coloured wrinkled covering to the stones, and the pepper 
is black in appearance. 

In 190^-4 (a very good year) the value of the pepper ex- 
(wrted from India was 51 lakhs. 

Tea (QjitK/Ea belongs to the same genus os the 

camellia, and b found wild in the Nigft Hills and Manipur, 
forming a feature of the preiniling forest growth. 

In 173s Sir Joseph Bonkes (ttien Director of the Royal 
Botanical Gardens, Kew) suggested to the Directors of the 
East India Company that efforts should bo made to cultivate 
tea in India. Some few years previously Colonel Kyd, Super¬ 
intendent of the Royal Botanic Gardens, Calcutta, h^ actu^ly 
obtained seed from China arvd had grown the plant in Calcutta- 
Little Of nothing of a practical nature wafs, however, accom¬ 
plished until t 334 i when Lord William Hentinck appointed a 
committee to investigate the question, of establishing a tea- 
growung iiKlustry, This committee was apparently' ignorant 
that Mr. Robert Bruce in tSai, and .Mr. Scott in 1324, had 
discovered the tea plant in Assam j, and much expense and 
considerable delay were accordingly' incurred in sending ex¬ 
peditions to China to procure tea se^ and to obtain Chinamen 
to teach the pteopic of India how to grow' the plant and to 
manufacture tea. While one of the deputation was actually in 
China collecting seed. Captains Charlton and Jenkins re-dis- 
covered the wild lea plant in Assam, and attention wm, thus 
fortunately directed to the indigtrnoiis stock. 

In the early days of tea cultivation, especially in Assam, 
many mistakes were made as to dte, soil, cultivation, and 
manufacture, which caused disappointment and loss. The 
real progress of tea-plantir^ in Assam began about 1851, and 
was greatly assisted by the promulgation of the Waste-Ijind 
Rulo of 1854. In 1855 indig^Dus tea was discovered in the 
Ctfohar Districi, ar^ in the following year in Sylhet, and Euro¬ 
pean capital was directed to these quarters. The tea industry 

esttbliahed at DarjeeUng in 1856, and in Chittagong and 
ChoU N-Igpur about 1863. Jn 1859 there were fifty-one gardens 
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in cxiiitcnce; and the ext^sion and success of tea cultiva' 
tion after this date engendered a wild spirit of specTjlatkm in 
tea companies both in India and at home Vi'bieh culminated in 
18^65-7 in great disaster, due to extrax'ogant expenditure in 
cultivation and management and to incapable supemsion. 

Many of even the best-situated gardens were sold much under 
the cost of establishing them, and the Industry did not rc' 
goirt a stable pnositton until Little interest was taken 

in tea cultiration in Southern India until about this period. 

In the early stages of the industry Government owned and 
worked tea gardens (especially in Kilngra^ Kumaun, and l>ehr 3 
Diln]l; hut by 1865 it had made over its planLailons, on 
favourable terms, to nadvei and Europeans. The establish¬ 
ment of large plantations, and the uiilbtaiion of machinery in 
place of manual labour, cheapened irroduciion. The freedom 
from the adulteration and impurity incidental to .fVsiatic hand- 
labour also tended to "raise the appreciation of Indian tea in 
British markets, and thus enabled it to oust the produce of 
China. 

About T&So the coHee industry of Ceylon had been ruined 
through neglect to combat the destructii'e action of an insect 
pest and a fungus blighL Profiting by the e.xporience and 
knowledge gained in India, the Ceylon planters abandoned 
coflec and look to tea, and to-day Ceylon is India's chief 
competitor in foreign markets. The United Kingdom lakes 
between 88 and 90 per cent, of the Indian teas ^ and in 1901 
this amounted to $4 per cent, of the total British imports, 36 
per cent having come from Ceylon and 6 per cent, frocn China. 

The expansion of the Indian area of pdoductlon may beStaUnkL 
illustrated by the following figures: in 1SS5, 440 square 
miles, which pzodticcd 71,000,000 lb.; in 1S95, d^o square 
miles and 143,000,000 Jb. j in 8i| square miles and 

197,000,000 lb.; and in 1903, Sjo square miles and about 
ao9,oocsooo lb. Tlie capital inviested is probably not far short 
of £30,000,000. In 190J the industry gave employment to 
479,000 permanent and 93,000 temponuy empjeryes. 'The 
labourers, who have been taken to Assam in connexion with 
ti^-planting, have materially assisted in the economic develop* 
meni of that Province. In *876-7 the exports of tea were 
valued at a-6 crores, in 1901-3 at 9-6 crores, and m 1903-4 at 
8-6 crores. 

'The production of tea in India and Ceylon has increased New 
so much more rapidly than the consumption in the United 
Kingdom as to cause a hcav7 fall in prices within recent 
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ycani* Efforts are uow bd^g made to open tip new markers, 
the mare pTomising of lA-hich appear to be RiLssia, Canada* oocl 
the United States^ In T90J a trifling duty inut imposed, at the 
request of the tea mdustry, on eJtports by sen* and the proceeds 
are appEiedj, by a representative committee, to lacreasing the 
consumption and sale of Indian tea. There is a growing export 
of Indian tea by land into neighbouring countrius, chiefly on 
the north-wescejn frontier: it amounted to nearly a,ooa*aoo lb. 
In t903-'4. The townspeople of India are adopting the 
tea-drinkmg habit to an increasing extent. In 1901-3 about 
7,000^000 lb. were retained in India. 

or the Sio square miles under cuId^'atiQn with lea in 1903.-4, 
530 square miles were in Assam, and 210 square miles In 
Bengal, while Madras, the Punjab, and the United Pro^noes 
followed, with areas ranging froni 19 to 13 ^uore miles. The 
chief tea-growing DUiHcts outside Assam are Darjeeling, Jal- 
paiguri, the Nflgiru^ KStigra, and Detira Dfln. 

I-lve distinct races of wild lea are now recogniiable, if the 
China plant may count 05 one: namely, the Chino, Assam 
indigenous, Manipur or Burma, and CSehlr or Lushai 

indigenous ty^ies, The last is essentially a bush, while the 
plant of each of the other races is a small tree or a narrow hush, 
usually less than 5 feet in height, with ascei^ding bnuiches 
which take off near the ground. 

These forms, and especially the flrst two, have influenced 
the character of the cultivated plants, particularly in ^\ssam. 
Natural cross^fertiluation between the China and other races 
has freely occum-d. "fbe China plant is popularly believed to 
have had, at least in the plains, a degrading effect, and most 
planters would like to get rid of it and its numerous crosses. 
But under certain circumstances a good hybrid may be more 
profitable than the purest and best ^ 4 ssaTr^ Indigenous.' It 
flushes earlier and is less affected by deficient rainfall. 

In the bonds of the planter the characters of the tea plant 
have been motertolly changed since cultivation began in Indio. 
Experience has taught him how to improve its flushing power. 
The China plant is usually low branched, and has rarely a 
distinct stem. Hybrids and indigenous kinds are pruned into 
bashes 4 to 5 feet high, with short fairly thick stems, IVait 
and Mann arrd Blighti of thi Tra Piant^ write rt^arding 

the garden plant: * It has to a large extent been deprived of 
the power of flowering and fruiting. Its whole energies have 
been concentrated in the flushing or production, during part of 
the season at least, of complete new sets of shoots which each 
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bear :i terminal bud, and three to seven leaves accordirvg to the 
system of plucking that may be pm:3U'ed.' 

Tea is culti^-ated in India from a few hundred feet above sea- SltiuciDin 
level to an altitude of about 7^000 feeL Formerly th e theory 
was held that lea grew best on eldt-aied situations, and that the 
s|o|>e5 of low bills or tUai were specially suitable, ttut tea 
planted on such land in Cachlr and Sylhet has been abandoned 
in favour of the lower dat bhU lands, which were swamps at the 
commencement of the tea industry' in these Districts. Tika 
were originally covered with dense forest} and were fertile w'ben 
cleared, bpt under tea cultiii'atton they deteriorated by the wash 
from heaiiy rain. This erosion was really induced by bad 
agriculture- Attempts have been made with some success to 
prevent erosion by tcnacmg the sIdpKs of these hills, but often 
this was only done when the best of the sod had been washed 
away. The distnets in which tea is successfully cultivated 
in North'cast India have a rainfall varying from 60 to 
zoo inches. The gardens chiedy occupy alluvial land which is 
fiat or rolling. I>uHng the growirig period a moist warm 
atmosphere is desirable and hot dry^ winds are injunous. A 
rainfall of too inches is fully suiGcient, provided it be well 
distnbuCedh 

The ten plant will grow on many kinds of soil; but those Soih. 
which give the best returns in quantity and quality arc the 
deep reddish-coloured sandy loams, with a free subsoil, which 
allows the roots of the plants to penetrate and secures natural 
drainage. '^I'he bhll smls, which when first opened up and 
drained contain an excess of organic matter, give a very 
vigorous growth but, as a rule, weak flavourless tea. Ihe 
quality, however, improves afujr a few years of cultiimticm- It 
is useless to plant out tea on inferiur land, as the yield will be 
poor, and the plants are almost certain to become b%htcd at 
an early age. Tw'O descriptions of soil are espedalLy to be 
avoided—a s tiff clay of any kind, which ts impervious to rain 
and which calces and hardens in the sun ; and a very loose 
sand which generally overlies gravel. Such soils produce a 
stunted bush yielding little leaf Recent TeseafChL>s by 
Dr. Mannv the expert of the Indian Tea AssocUtion, show 
strong reason for believing that the gcx>d quality of tea obtained 
from soils other than bhU land is primanly due to the amount 
of phosphoric add and potash presenL Preptra. 

The processes of preparing and working tea gardens in tJen of 
Assam itre as follows. In bringing new land into condition 
the jungle should be cut down in r>ecember and burnt in Hii«. 
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February. It Ehould then be well dug, cleared of weeds, 
levelled or terraced where desirable, and if necessary drained. 
AVilrcn thamughly cleared the land should be marked out for 
seedlings b)' stakes. The usual dfstarvee belw'een plants is 
from 4 to 5 feet. On the poorer kinds of il/tt and upland 
soil the plants should be closer than on good low-lying land. 
The site of the nursery should be near a water-supply, in a 
low-lying position, protected from the sun and high winds. 
Artifrcial shade h u^ally required, and the surface should 
slope slightly so that eKcesstve rain willi drain off. Tile soil 
should be a good deep loam with a porous. subsoiL It should 
be carefully dug, pulvemed, weeded, and laid out into beds 3 or 
4 feet Vi-ide* 'ibe seed is allowed to gemninate before sowing, 
'■ by keeping it under moist grass. The sowing takes place in 
December-January, and the young seedlings are placed 4 or 
d inches apart in the seed-beds. Planting-out takes place in 
the cold weather (about February) and during cloudy days if 
possible in the case of plants a year old, or just before the 
monsoon in May, or early tn June at the latestj if young 
seedlings are used. Each seedling is removed from the seed- 
bed with a clod of caiih, so that the root and rootlets may 
remain uninjured, and a hole of ample sbe is dug for its 
reception. Special care is required in planting and keeping 
the land clean during the first season. 

For the first two years the chief work of the planter is to 
keep the young shrubs clear of weeds. Weeding and Tillage 
are done by hand, chiefiy with a hoe or fork. Pruning is 
essential, to give each bush a particular height and shape, 
It) remove injured or di-Scased portions, and to encoumge the 
greatest possible surface for branch and leaf growth. The 
following description is of fairly general application. Uben 
the plants have been in the ground eighteen months if planted 
at six months old, or a year if planted after twelve months in 
the nurserj, they are cut down to 8 or 10 inches at least. 
This 0|>erationi makes the bush spread, and in three or four 
months a number of new branches ynU be produced. Every 
shoot is nipped back to about 20 or 24 inches from the ground. 
Nothing is taken from the bushes below this level, but above 
it two leaves and a bud may be plucked wherever they occur. 
-\t the end of the season the bush is pruned again about 30 
inches from the ground, and each year thereafter one or two 
inches above the previous yearns cutting until the growth 
cea^ to be vigorous The bush is then cut back to 15 or 
r8 inches fixim the ground- The pruning is done with a sharp 
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knife, and ii h a good plan tc buiy ihe prunings bctw^’en Ihe 
TOW'S of tea bushes. Pruning takc^ place In the cold season 
from December to Februar)': China plants am hrst attended 
to, then hybrids, and finally the indigenous kinds. 

It is not ce-^tomary' to apply manure to the better descriptions 
of tea soils; but the need of manure for the upland gardens 
which has-e been long under cultivation is now recognized, and 
local supplies have been exploited and used. TopHiressing 
wit!i Ml/ sails^ forest surface earths, and other earths com¬ 
paratively rich in rnonuml elements, has been practised 
profitably * and green manuring with Mti/iAa/ai {PAnKAifS 
afonitifoiiui or Mun^') is now not uncommon. Castor 
eake, mustard cake, bones, and caittk: manure have also been 
used with good effect: cattle manure could be collected locally 
and used in much greater quantity than at present. Tea 
removes less from the soil than most crops ; but, unless 
manuring becomes more general than at pr^Senl, exhaustion 
of even the best tea soil must in time oocun 

'I'hc tillage given in any particular g;aidcn is regulated more TiOige. 
by the amount of labour available than by the requirements of 
the crop Dfi sloping upland gardens which are not terraced 
it is necessary to limit the period of tillage, for if the surface 
soil is loose at any periixl during the rains the erosion down 
the slopes is enormous. Such timliation docs not, howevtii, 
tend to productiveness in the plant, and ail tea gardens 
occupying slopes should therefore be terraced. In the early 
part of the cold weather the soil is hoed to a depth of S or 9 
inches, to bury the weeds, which grow up during the hcav^. 
rains, Repc^aied light hoeings between March and July are 
also neetjssary . A curtain amount of liand-weeding is required 
on all descriptions of soil during the rains, to clear away V'ege- 
tation interfering with the free access of air. 

Each tea plantation of any inqiortarKe should have its own 
seed garden isolated from the leaf garden, but within easy ** 
distance for close supervision. The plants in it should be true 
to their kind and suited to local conditions. Dtiferent districts 
require diflereui races, and unifcnnity' in the plants of a garden 
is essential for rem.uneralh'e cultivation. Hie selection of seed 
and the improvement of varieties in fteed gardens are also of 
great importance. Plants which ore intended to produce well' 
det'cloped seed require radically diflerciit treatment in pruning 
and general cultivation from the leaf plants. 

Regular plucking begins when the plants are three years old. I'lncking. 
They may, however, be lightly plucked in the second year to 
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(pve the bush a defined shape* Even in ihe Uiird plucking 
should still be considered & method of pruning In the early 
days of tea-planting the bushes in x^ssam yielded only four 
" flushes' annually. Now the average is about twelve, and 
a still larger number is obtained from plants in full vigour. 
Some planters pluck for quality, others for quantity; but 
experience shows that htsw'y plucking early in the season is 
very detrimen mlj particularly to yming bushes* The early 
spring shoots are allowed to grow until they have about seven 
leaves. Then the two or three youngest leaves and the 
terminal bud are nipped off by finger and thumb. Flushes 
follow pluckings throughout the season. The pluckers go 
round the garden every ten days or so and gather all that Is 
ready* 

MpjiaGic' 'fhe first process of manufacture is withering. On moiit 

Wdicring. artificially, by dry heated air which 

is drawn over the Itatf by means of large revolving fans* The 
amount of moisture that evaporates depends chiefly upon the 
natural succulence of the leaf* as whether it Is wet from rain. 
Ordinary leaf which is not wet loses about per cent, 

RoUbg. The object of withering is to get the leaf into suitable 
condition for rolling, which is the nest process. Rolling was 
till lately done by hand, as it still is in China, but machines 
are rH>w used. The object of rDlhng is to twist the leaves and 
break up their cellular structure so that the juices escape* The 
leaves are machine-rolled for about twenty minutes, and are 
then passed into a revolving screen which separatefi the coarser 
leaves and stalks from the fine. The coarser leaves are again 
rolled for ten minutes. 

Oddktion, 'Hie next process is oridadon, which is carried out in 
a wpa^e cool room, vHih the atmosphere kept moist by 
sprinkling cold water. The appearance and quality of manu¬ 
factured tea greatly depend upon oxidation being properly 
regulated 'Hie leaf is spread out on a cement fioor in a layer 
four or five mehes thick, and turned if necessary to prewent 
the icmpeiature rising too high. The most favourable 
temperature is about 85'^. The younger leaves and stems 
gradually assume a bright coppery colour, while the older 
leaves are partly reddish and party green* 

n is for 1 *c™d wiling before dijing. 

Utidapon IS checked by exposing the wet leaf to the action of 
cry air, which is heated above the boihng-pgjnt of water, so as 
to remove moikiure without driving off any of the con¬ 
stituents which add to the fiavour and value of tea. Drying 
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is done in two or three stages^ several kinds of machines being 
used for the purpose. 'I hcn follow the sorting nnd sifting, 
which aire effected partly by madiinery or entirely by hand. 
The latter is best, as the lea an thus be more accurately sorted 
into the different qualities or grades, 'fhe ica as it is sorted 
absorbs moisture from the air tuid ^ again heated before it is 
packed. It is then packed while wann* but not hot, in the 
well-known lead-lined tea chests. 


The coffee plant {G^Ji arsi>ifa) is believed to be a native Coffee, 
of Ab>%iinia, and most writers agree that it was brought to 
India (Mysore) about two centuries ago by oue Bdbff Budan do^ti^ 
who had made the pilgnirtage to Mecca, linschoten, who 
travdied in Southern India betveen 1576 and iS 9 ®( tttakca no 
mention of having seen it, while Tavernier, who went over 
very nearly the same ground in 1665-1669, gives a full account 
of the coffee plantations that he mited. Coffee cultivation 
was attempted in the suburbs of Calcutta ut the beginning of 
the nineteenth centuryj and some plants may still be seen on 
the site of the original plantation. The industry^ which began 
to be developed on a large scale about [S60, has been a success 
only in Mysore, CoO'ig, 'J’ravancore, the \Vynaad, and the 
N’tigiri and Shevaroy Hifis of Madras; and ii has made no 
progress duririg recent years. In i8p6 the area, under the crop 
was 450 square miles; and in tgoj, only 330 B(|uare miles, of 
which 250 square miles were in .Mysore and Coorg and 56 


square miles in Madms. In 19051 about S2 ,cod persons were 
employed in the pkniations, and there were eighteen coffee 
works, giving employment to 5,000 persons. The cxportti in 
1903-4 w'ere 391,000 cwL, valued at 13; lakhs. 'I’hc large 
supplies of cheap Brazilian coffees that now ffood the markets 
of Europe have injured the codec industry of India very 
s^ou-sly, since they have .caused prices to fall by one-half. 

'rhe coffee plant is a much-bmnehed small tree or bush The plant 
which, if left Co grow naturally, 15 15 to so feet high, and beaiai 
white orange-like flowers, 'rhe fruit turns red as it ripens and 
resembles a small oblong cherry: it contains two scet^ closely 
upited. 'rhere are several varieties of coffee, but that most 
commonly cultiated in India is C. ara^iea. Liberian coffee 
is grown, but not extensively. 

Codec grows best at altitudes between 2,000 and 5,000 feet, Coltiva- 
with a rainfall of 70 to 90 inches and a temperate climate. 

Slopirig or even fairly steep land is suitable, provided that 
surfocc erosion is preventeti GockI natural diainagi: is im¬ 
portant, and flat and wet lands me unsuitable, llie soil 


^4 


THE mOfAH EMPIRE 


[chap. 


should be of fiir deptht retenlive of moisture but not stiff 
in consistence ^ Newlj' oltsired forest liind with these chonic- 
teristics, being rich in oi^anic matter, is very suitable for coffee* 
S«d-b«is. Perfectly ripe seed is collected for sowing, from healthy and 
vigorous plants which are from seven to ten old. The 
seeds retain their gerininating power for only a short dme. 
February is the hest month for sowing. It is not necessary 
to put coffee seed in the ground to make it germinate prop>erly. 
In the Nllgiris the seed ts bid thickly on the surface of 
a seed-bed, with a covering of ferns or old gunny bags* If 
kept moist, the seed germinates, and when the germ is half 
an inch to an inch long the seed is planted in nurseries* 
The site of a nuFsery should he near water, in a well-sheltered 
and naturally drained situation, with good and fairly level 
soiL The shade ' of trees, if not too dense, ts beneficial* 
The seed-beds should not be more than 5 feet wide, and 
should be higher than the pathways between them, and be 
thoitiughly dug and tilted before sowing, llie germinated 
seeds aru planted 4 inches apart. Regular watering is required, 
either in the morning or after sunseL I'hc seedlings are 
transplanted into other seed-beds when they have two to four 
leaves, and are there placed 9 to i? inches apart* Trans¬ 
plantation is moat successfid if done when the weather is damp 
and cloudy. When the seedlings are about oine year old they 
are ready for planting in the permanent plantations. 

A coffee plantation is usually established in a forest clcarirkg. 
'rhe jungle is cleared in iJecembeTj and the trees burnt, when 
dr>', in Februarj'. Some of the larger ttees ora, however, left 
to give shelter and shade* 'I’ho cleating is completed by 
digging and levelling, and by burning roots and spreading 
the ashes* Fits are dug about two feet deep, the excavated 
earth bdng pulverized and partly returned to each pit before 
the seedling is planted* TTte space allowed between oofTec 
plants depends upon the character of the soil* and varies 
from 6 to S feel in each direction. If necessary, quick-growing, 
subsoil-feeding trees arc specially planted for shade. 

Hand-weeding is commenced as soon os the land is cleared. 
A light hoeing is also required once a month until the plants 
are fairly established* Hoeing and weeding cost from 13 annas 
to I rupee per acre per month in the first year* Forking 
or deep hoeing once a year is beneliekl to open up the 
hardened soil. The soil is dug to a depth ofij IrKhcs. In 
localities where Strong winds are common the young plants 
require support* 
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Cofll>e ts aji eidiausting cfop, and when in full! bcaring^ ilMiur«. 
requirL>s manure regularly, bui none is ncoessmy until ihe 
first crop has been gathered. Weeds, prunings, the fallen 
leaves of shade trees, and other vegetable matter which has 
rotted on the surface between the trees provide a good deal of 
useful manure* Forest top^il is available on some estates in 
considerable quantities ; but the planters have usually to depend 
chiedy upon welhrotted cattle maiiure, bone^me^, and oil 
calct:. Two applications of manure may be given in a year, 
the fir^t immediately after the crop is gathered, the second 
after the heavy monsoon rain. 

The plants should be ‘topped' when 4| to 5 feet high by Tinpbf 
nipping olTthe central bud, 'I'he principal objects of to^iping 
are to secure the plants against wind and storm, and to make 
it easier to collect the orop. Topping chocks a too free upward 
growth, and causes the plants to branch freely. S(xxmtiar]i' 
branches spring from the primaries in pairs : all such appearing 
within d inches of the main stem should be removed, a passage 
being thus left in the centre of each tree for free udniission 
of EUn The O'bject U'f pruning is to divert the eneigies of the 
plant from forming wood, and to concentrate them upon 
forming fruit. 'Ibc primary' branches arc cut back at feet 
from the stem. Secondary branches ore cut away after they 
fruit, but one of each pair of laterals is left every year, to ensure 
.1 continuous crop. 

The plants come into bloom in March, w hen they have been Iluddug.^ 
planted for two or three ycars^ and anmtally rhereoiter. Good 
trees will yield a hrst crop in two years; but this is left 
ungathered, the berries being stripped off before they develop. 

If a muiden crop from three-yearKild trees is a heavy one 
it is thinned, otherwise there will be little crop in the foUow' 
ing year. Full crops may be taken in the fourth year from 
pbnting, and thereafter. I'hc fruits commence to ripen in ' 
October or early in November, and continue till Januaiy. 

Women and children arc sent over the plantations periodic¬ 
ally to gather all the blood-red berries. VSTien the whole 
crop has been gathered, the boughs are tied up, so that &tlen 
berries may be conv-enicnily collected, and itumure and tillage 
applied. 

'I'hc ripe colTee fruit is tenned the cherry; the sooculent Muolkc* 
outer coat of the fnail, the pulp; the inner adhesive layer, the 
parchment; and the seed coat within the parchment which 
adheres closely to the seed, the silver skin. The preparation of 
the coffee bean from the cherry is accomplished in the following 
vou lit. F 
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suites ; ptitptn& rttrinenrin& drying, pceHng, milling or hulling, 
and siting nr winnowing. 

Pulping is done daily as the crop is gathered, fhe pulp ^ti 
be removed from the been by hand or by machin^. ITje 
beans are then fermented to remove a aticky mucilaginous sub¬ 
stance^ 'fhe produce gathered in a day is put into a vat, and 
is ieft for 24 to 36 hours until ferinentation sets m. The 
fermented beans are washed into a second vat by a. str^m of 
water, and are there thoroughly cleaned. The washed beans 
arc then carried by flow of water to the drying floop;, and 
exposed to the influence of sun and air. During the drying 
the beans are turned over repeatedly^ Peeling means the 
remov-al of the parchment and silver skin from the beans 
by pounding or by machinery. The parchtnent coffee is well 
wanned in the sun before \t is peded, and the peeling is not 
undertaken on a wet or damp day. Winnowing is perforir^ 
by hand with the ordinary rS/, or by machine'fanningj which 
drives off the parchment and the skin, leaving the d«m coff^ 
beans behind, 'llie beans when thoroughly dry are packed in 
casks. 

The average yield from mature plants is from joo to 400 lb. 
of clean coffee per acre. Prices vary according to the si/a?, 
colour, smell, flavour, and uniformity of the coffee beans. 

Government cinchona plantations were started in India in 
1S62 from seed introduced by Sir Clements Markham from 
South America, of which the plant is a native. There are 
two main centTes, Darjeeling and the Nslgiri Hills. In both 
localities a portion of the area is owned by tea or coffee 
planter^ and the hark they produce is either sold to the 
Government or exported. In Darjeeling there is only one 
private cinchona plimtaticn ; in Madras there are about thirty. 
Several species of cinchona arc cultivated in 1 ndta 1 namely, 
CiWAfifia sufanti>ra (red bark), C mAVoyn and rfJgvna«a (yell^ 
bark), and C (crown bark). 1’he commonest species 

in Darjeeling is C. IglgierTitMaf atid in Southern Indut 
C. o^italis. A hybrid form is also kigdy grown and yields 
a gpod bark. Thu area under cinchona appears to be de¬ 
creasing; it was about square miles in 1396-7, and less 
than S square miles in 1905-4, about two-thirds being in the 
Nilgiris. Attempts have been made to introduce cinchona into 
the Mahabulcshwar hills (Bombay), the KlUIsi Hills, and the 
United Provinces, but have &.ilcd owing to unfav^urabk 
climatic conditions. At the Government factoricG both cm- 
clwsna febrifuge and quinine are made. The production in 
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1901-2 was 14,000 Ib^ in ihe ^[ad^a5 factory and nearly the 
same amount in Bengal ITionks to these facioties, ^iroctically 
no quinine a nowadays imported for Government purposes. 

Private imports of quinine by the trade were in tgoj-4 valued 
at six lakhs. The exports of bark have ranged, during the 
post five years, between 1-1 and 3 millioti lb. 

Quinine-yielding cinchonas do best in a cool climate in Vsrietwi 
which the diflerence between summer and winter, and between 
day and night temperatures, U not very great, C smrAruirxi 
succeeds at altitudes from 3,000 to 6,000 feet, and C, 
aaiii at from 6,ooo to S,ooo feet. A rninfall of 50 to 100 
inches is required. Cinchona grows well on newly cleared 
forest areas, with rich soil, an open subsoil, a sloping exposure, 
and other conditions of perfect drainage. Flat land is umuit- 
ablc; but some species, such as ^crown' or 'pale’ barks, grow 
fairly well on gross lands. 

The cinchona seed germinates best at a moderate tempera- Scetl-hcdt 
ture, and can be successfully sown in the hot weather or the 
rains. Seedlings are raised in seed-beds, sheltered by thatched 
roofij and otherwise during storms of wind and rain. The 
seed-beds are made on cleared ground, with a mixture of sand 
and fine rich vegetable mould, collected in the forOHt and 
spread two or three inches in depth on the selected site. They 
extend east and wetit, and arc carefully drained, but must not 
have an excessive slope. The seed is sown thickly, and covered 
with fine earth lightly prtissed down. It takes from two to six 
weeks to germinate, according to temperature^ and during this 
time the seed-beds require light watering daily. ^Mien the 
seedlings have two or three pairs of leaves, they are transplanted 
Into nurseries, the soil of which has been well dug, cleared of 
rooUi and sumes, and thoroughly pulverized. Here they are 
planted about 2 inches apart in each direction, 'i'he seedlings 
are transplanted a socoral time when 4 or 5 inches high and 
placed farther apart. When the seedlings get fairly rooted the 
thatched protection is removed. The objtict of these various 
transplantations is to harden the seedlings and encourage root 
development, so that they can be successfully transplanted into 
the permanent pkntatiom when g to l a inches in height. 

From eight to twelve months ubpsc between the first sowing of 
seed and the final plantation. 

'fhe land selected for a cmrchona plantation is cleared of its I'miijawa 
natural vegetation, which, when dry, is burnt on it* ^\fter ^ 3 “^' 
clearing, the sites in which the plants arc to be put are marked 
by stakes. A pit is dug at leoch stake, usually meusoring 


F 2 


[CHAI*. 


fiS THE INDIAN EMPIRE 

tfi inches in <aich dfrecttnn. The earth esca^-ated is broken 
up, and replaced by scraping m the surface mould. In this 
fittc mass the plants when planted take root readily. 

Planting should be done when the weather is cloudy»or even 
wet, but heavy rain U not favourable. I'he distance between 
plants is usually 4 feet or less. The cost of dose planting is 
considerable, but the advantages are great, for the soil la prfr 
tccted from sun, the trees produce dean stcaigbt stems, and the 
growth of weeds is checked by shade* 

In certain localities young plants require special protection 
from the sun, which is afforded by planting ferns or erecting 
a rough framework of bamboo on the sunny side of each plant, 
to which the grass or leaves of any tree can be tied* 

\V«d[ng For the first three years two or three weedings or hoeings are 
^ necessary', and subsequent high cultivation improves the growth 
of the tree and the alkaloidal contents of the bark. The 
weeds are cut close to the ground and left to rot and serve as 
a manure. 

As the trees become crowded by growth, pruning of the 
lower branches is required to admit free circulation of air ; and 
later it becomes necessary to thin the plantation. 

>r«iii{Kl3 of I'he age of the trees when bark may be first gathered varies 
with the species and altitude. It may be six years in the case 
of f7. sticdntbra at the lower elevations, and ten to fifteen 
years for C opdnMk at higher altitudes. There are three 
processes of harvesting: tivossing, coppicing, and uprooting. 
In 1863 Mr. McTvor, in dealing with the Nlt^rl trees, dis¬ 
covered that the cinchona tree has the power of renewing its 
hark if the space front which the latter is taken is immediatety 
covered with damp moss. The mossing sy'stem failed in 
l>arjeoling owing to the attack.^ of ants, and is being abandoned 
in Southern India as it hinders the development of the trees. 

The commonest system practised in Southern India is 
coppicing. The trees arc cut down close to the ground, and 
the shoots rising from the stumps ate allowed to grow. 
Harvesting by uprooting trees has some advantages, but it 1* 
now held that coppicing is the safest method, if trees are not 
too old. It can be repeated several times. 

Time and The best scason for taking the crop ts ibe cold weather, 
is first marked off into long narrow strips with 
livk enj^ Icsogitudiitfll and transverse incisions ; one end of the strip is then 
raised by the knife and the rest is easily freed by pulling. The 
hark thus taken off is dried in rough sheds, fitted up with open 
shelves made of split bambooL It is then carried to the drying 
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houses which is a masonry building fitted up with shelves and 
arrangements for cbarccal fireSj where the bark is thoroughty 
driol at a temperature of about too'*, so as not to afifect its 
chemical composttion. 

'J'hc method of manufacture in Northern India is as follows ^— Miaufic* 
The bark is first reduced to a Very fine powder in disintegrators. 

It is then treated with a mixture of shale oil and solution of 
caustic soda in large iron vats kept at a suitable temperature- 
After being stirred till all the alkaloids have been taken up by 
the oib the contents of the vats are allowed to settle and the 
oily layer is run off into a tank where it is heated. The alkaloids 
are then separated by mixing vith dilute sulphuric acid, and 
the oil can be used again, lire acid solution is again heated^ 
and then neutralized with a solution, of caustic sofla, after 
which it is cooled in leaddined troughs, where crude sulphate 
of quinine crystallizes out. Further processes of solution and 
precipitation are applied to the crystals, after which the pure 
sulphate of quinine is dried and sifted and is ready for use. 
Cinchona febrifuge is prepared from the mother liquor m 
which crystals are first formed, by decolorizing the liquor and 
tlien adding caustic soda, which causes a precipitate to fonru 
The latter is wa.'ihed and dnod, and constitutes the fubiifugU- 

The medicinal alkaloids contained in dnclwna borl: are 
quinine, cinchontdine, quinidine, and cinchonine. Arecine is 
also occasionally found. 

The Nllgiri planUitions yidd bark of two kinds, red and QuJickt 
crowTL Ked b^k is nth in the total quantity of alkaloids, but 
gives a poor quinine. It is valued in Europe by druggists, a.s 
being very useful for decoctions. Crow'n and yellow barks 
are rich in quinine and therefore highly valued by quinine 
makers. The medicinal properties of cinchona bark have been 
carcfutly tested, ar^d the general opinion is that the other 
alkaloids it contains are as efheadous in curing feverf as 
quinine itself. Hence the red cinchona bark is useful as 
a cheap febrifuge. 

The indigo dye was known to the Greeks and Romans rnditpci. 
(indigo is the Greek iftdiAif/r); but very little is said of it In the 
ancient writings of India, and twen in the AtM-i-Ail>an it is [□ 
only alludLd to incidontally as procurable in Agnu hJost of 
the early European travellers, down to f)r. Hove in 1787, 
speak of indigo as cultivated in Western and Soutbem 
India; and there is abundant evidence that, when European 
traders first began to purchase and export the d)^:, Jt was 
procured in Western India and shipped from Surat. It 
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wait canif^i by the Portuguese to Lisbon and sold by them 
to the dycrt of Holland, but these soon procured their supplies 
throufib the Dutch East India Company. The suc«ss of the 
Dutch merchants aroused the Jealousy of Europe. IThe woad 
gtowerti and merchants of fiermariyj France, and England 
weie ihrtalened wnlh ruin, and to protect them nearly e\ery 
country [Hissed edicts rendering the impcirEation or use of 
indigo an offence severely pumshablfc fn the reign of Queen 
Elizabeth the use of indigo was permitted along with woad} 
but the opposition to it was so strong that it was again 
prohibited on the pretext of being poisonous^ and in 1660 
Charles 11 had to procure dyers from l^lglum to re-tcach the 
English the art of using the dye. 

When the English East India Company began to export 
Indigo from Surat direct to England, the bade flourished so 
much that the European colonists in America toolr to growing 
and manufacturing the dye. The improvements they efTeeied 
were so great that the Indian article vras no longer desired, 
and its cultivation was discontinued in Gujarfllt and never 
resumed in that part of the country. In time> however, the 
American Colonists fouitd that sugar and coETec were likely to 
pay belter than indigo, and an impetus was thus gix'en to a 
revival of the Indian productiorL The experiments organized 
with that object by the East India Company were made in 
Bengal. For a time production was a monopoly of the 
Company; but as its servants were free to trade, many took to 
cultivation on their Own account, and were so successful that 
they obtained permission to resign ih« Company's service and 
became indigo plantent. For some years the [iroduce of their 
factories was compulsorily sold to the Company and used for 
the purpose of home rernittances. But in time even this 
restriction was withdrawn, and indigo' became a perfeciiy 
independent and self-supporting European irnlustry, *hc pioneer 
planting industry of India. Troubles next arose in Bengal 
between the planters and their cuUivators, until legislatton to 
protect the latter became imperative (tE»5:9)i This led to 
another pilgiarion of the industry from Lower Bengal to Bih 3 r 
and the United Provinces, But the troubles of the industry 
did not end here, for the researches of chemists have few years 
tlireatened the very existence of any natural vegetable dye. 
'their products have killed the madder dye of Europe ; as also 
the safflower, the iac“dye, arvd the a/{Aforffi^a of India i 

and syntheiLc indigo is now replacing the natuml dye. 

Various (brtns of Irufi^ti/erxi (at least forty varieties) are 
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fuund cultivated and wild tbroughtout Indio^ though muny 
the aCMslIed wild indigos are escapes ftoTn Tormcr CiUltivalion- 
In 189J Major J*nunj, I.M.S.j pointitl out that the chief 
culti^nted form in Bengal was not I. tiHdtQnQ^ as liad been 
supposed; but / which was introduced about 150 

years ago. This is also the principal cultivated form in 
Madras and the United l^ronnces. For many years no systenj 
of sced-selectlon has been practised j and there is litUc doubt 
that the plant commonly cultivated does not now product 
a satisfactory amount of dye inaHcr> particularly on worn-out 
indigo landSr 

Within fecent years Natal indigo (/. nrrtchi) has been 
intrtHiuetd into India. The seed was obtained direct from 
Natalj and also from plants acclimatUed in Java. Guatemala 
indigo (/. cAjjiJjmerer) aedimatized in Java has also been 
intr^uced. The Natal and Guatenmla plants are more vigorous 
in gtow^th than those commonly grown in India; and have been 
proved to yield a much lilghcr proportion of dye from a gjven 
weight of plant. /. ioR^i^a^emosa hos recently been redia- 
cov'cied in 'rravoncore. It is supposed to be one of the most 
valuable indigo-producing plants in the woritL 

The statistical returns show for British India an average area. Ami of 
for the ten years endii^ 1899-1900 of 3,000 square miles under 
indigo, which in 1903-4 had declined to 1,100 square milti 
The crop is most important in Bengal (Bihir), Madra^ ajid 
the United Provinces, and is also grown to some cstent in the 
Punjab. In Bengal, as already stated, the crop was largely 
raised by British planters, but this community has now con¬ 
siderably declined in number and importance. In Madras, 
the United Provinces^ and the Punjab, indigo is chiefly grown 
by native cultivators. 

In Bengal the industry has been greatly hdped since 1S97 
by research work instituted by associations of planters, with 
assistance from GovtmmenL Eiscellent work m the chemistry, 
bacteriology', and agriculture of indigo has been done, and is 
still progressing. 

The soils on which indigo is successfully grown are very Sojli <nit 
varied in actual character and ccmiposition, but deep allumi 
loams seem to suit the crop best. Many soils of this desf^ptit^ 
in Bihir whkh groiv Indigo ore deficient in phosphoric acid 
and nitrogen* but are generally rich in all other useful con- 
Btituenti An average crop of indigo removes about 40 lb. of 
nitrogen and tio lb, of mineral msitGr per acre. 

Extensive experiments in Bthitr have proved that, in soils 
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deficient in phosphoric acid and nittogenp superphosphate and 
nitrate of poiash (a local product) can be cconomiolly applied. 
'Hie refuse indigo plant (ff/ 4 ) is the manure most easily obtained, 
and is very valuable ; but it is less suited for indigo itself than 
for rotation crops such as sugar-cane, tobacco, poppy, cereals, 
and oilseeds. SfA produces heavy crops of indigo, but the 
leaf is deficient in colouring matten Oil-cakc manures give 
soincwhai similar results. Indigo grown on land heavily treated 
with sr/A is, moreover, liable to injury from insect pests. 

There is a general belief among planters in Bih 3 r that 
the best seed is obtainable from the United Prorinces, and 
that local seed does not keep good from season to season 
and fails to germinate projterly. The system of getting seed 
in this way, without any special selection, has caused de¬ 
terioration in the varieties commonly grown. 

Cultivation begins as soon its the previous khafif crop has 
been removed. Indigo may follow indigo, but U more generally 
alternated with the crops already mentioned It is of great 
importaiKe that the soil should retain the moisture that ia 
supplied by the Ociober-KOTember rainfall. The land is well 
worked vHth the plough after being manured, and, when brought 
to a good state of tilth, is levelled and smoothed anth the 
plank roller referred to on page 14, Indigo is sown in BihAr, 
and in the United Provinces where canal water is available, as 
soon as the nights begin to get warm, at the beginning of the 
hot weather. Elsewhere, it is sown at the beginning of 
the rains. In BihSr a special drill is used for souring, with 
coulters about 5 or d inchts apart. From 16 to io lb, of seed 
axe required per acre. The seed should be sown as shailow as 
possible, but must be deposited in the moisture Layer. The 
roller is again used to level the surface after soaring, l^e 
seedlings are very delicate until their roots get well developed, 
and many perish owing to dry west winds. Moist east winds 
after sowing, and spring showers later, are very benehcriah 
Several weedings are generally necessary. The plants make 
slow progr^ Until the monsoon sets in, when the growth 
becomes very rapid. 'Hie plant should be cut when in flower. 
The first crop is ready in July^Augusi, and ordinarily yields 
80 to I J O maunds of green plant per acre. A second crop, 
obtainable in September, usuaUy yields li;^ It is reckoned 
that too mauindE of good ordinary plant should yield about 
10 seers (ao lb.) of indigo. 

The colouring matter from which indigotin is derived exists 
almost entirely in the Ii^f. The proportion of leaf is variahlc^ 
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but good plAnts iihouLd give about 40 per cent, of Icavta. 

A plant which is forced by manure to very active growth gives 
a poor pcrcentiigc of dye matter^ The amount of colouring 
matter in the leaf increases a$ ihe plant grows^ but deteriorates 
after a certain ^tage, and harvesting and steeping should there¬ 
fore be carried on expeditiously. Plants which have been cut 
some time and becoRie blackened by heating in bulk contain 
very little dye matter, so the grt-en plant should not be carted 
very for. The principal indigo concerns in Bihflr have small 
out-factoric& 'Hie plant gives less dye in wei wcathcTt owing 
to cauios which have not been definitely ascertaJiicd 

Under the old system of treating the plant two sets of vats pKtooy 
were used, or>c on a lower level than the other ; but with 
improved methods of fermentation, oxidation, three sets 
may Ire required, lire vau on the highest level are used for Stvefikse- 
sleeping, and arc each about 1,000 cubic feet in capacity. 

Every lOo msunda of plant recjuirc about 4tS« gallons of 
water. The plant is kept submerged by logs of wood, or bars 
fixed in position- The period of steeping variei with the 
temperature of the air arid water: if the icmpenmire of the 
water is 90” to 92® E., iwelvc hours i.v suffidvni. Instead 
of varying the time it is, however, preferable to heat the 
water in the reservoir m a definite temperature. Experi¬ 
ments in BihSr have proved that, when the plant is steeped in 
water at 150” to 160* F., the colouring principle Is extrtcied in 
half an hour. Indigo made in this wTiy it superior in quality 
and contains about 35 per cent* of indigoiin, .\ctlve fermenta- 
tion through the action of soluble ferments (entymes) lakes 
place during steeping, and causes the formation of a compound 
which is easily convertible into indigotin by the action of air. 

'ITic water used in steeping should be fret from organic maiitrr, 
and should not be bwd. Thtw faulu can be corrected by the 
addition of lime arid potassium permanganate. 

When fcrmcntaiian ia complete, the liquid in the *'‘*l"h* 
vaiA, which now vanes in colour from bright otangc to olii^ pt om* . 
green, is drained off into the oxidizing vats. Oxidation was at 
one time accomplii»hfd by band-beating* but in moat Bihlr 
factories It is now done by a bitting wheel worked by power 
from a central er^ne. If there i» any delay in oxidai^, a 
cortriderahle loss of cokwring matter results, and the tndigo 
produced is inferior. As the oxidation pfoceeda, dark-blue 
particles of indigotin appear in the liquid, the colour of which 
conset^uently changes. The beating should be continued 
until a little of the liquid placed in a nucer readily throws 
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down a dark-biue predpiute, itwlf remaining of a clear amber 
colour* 

Coventry’s lime and acid procsis (patented in 18541 a^d 
agaiiii with imptovementSi in 1901) is used to a considerable 
extent Tn Bihir. This requires ft intermediate between the 
steeping and beating vat, when lime U added to the indigo 
liquor. A precipitate of calcium and magnesium carbonates 
then rormSr which also carries down I’arious other impurities* 
'fhe cleared liquor when run off into a lower I'at and oxidined 
yields indigo of ptod qualitjv and a substantial increase of 
colouring matter is obtained^ An ammonia gas process 
patented by Mr Rawson in 1901 produces a direct increase of 
colouring mattec 

The precipitate which settles after oxidation is known as 
mai. This is boiled^ and the indigo produced from it is 
improved if sulphuric acid be added* 

The dye matter is then placed on a cloth strainer until it 
becomes fairly dry, when it is carried to the press, and subjected 
to gradually irrereasing pressure until it has taken the form of 
hitn slabs, which are cut into cakes and slowly dried on racks. 

In Southern India, indigo is produced by what is known as 
the "^dry^ process* 'T'he plants are dried in the sun, and the 
leav'es threshed out and stored* In counic of time they change 
colour from green to blue grey, and they are then macerated in 
water, and the dye is extractcdi in much the same fashion as in 
the process above described. 

Good indigo should contain 60 per cenL or more of 
indigotirL It should be bright and of a dark*blue colour, 
with a coppery gloss^ and should break with an evenly 
coloured fracture* 

Excluding mere ^ats, which are numerous in Madras, the 
number of indigo factories was returned at 923 employing 
173,000 persons in ipor, and at 531 employing 82,000 persons 
in 1903, These facts afford further evidence of the serious 
decline of the indigo industry", the total destruction of w-hich 
would deprive 330,000 people of their occupation for part of 
the year* 

The bulk of the factory.made indigo is exported, India con¬ 
suming only the most Inferior grades of the dye. Thus the 
returns of foreign trade nearly express the total production. 
Taking the figures in lo-und numbers, it may be stated that the 
exports in 1S76-7 w"ere 100,000 cwt, valued at 3 crorea; m 
1886—7, 138,000 cwt. valued at 3^7 crares; in 1896-7, 170*000 
cwt. valued at 4;Ji crqres; and in 1903-4 i^nly 60,00a cwt* 
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valued at little more than a crorc. During the past few jrears 
the finer and expensive iJengal indigos have felt the depression 
uf trade more acutely than the cheaper qualities of MadraSu. 

In 1896-7 Bengal experrled 109,000 evrt. and Madras 44,000 
cwL; in J90J-4 the figures were 50^000 and 34,000 cwL 
respectively. 

Many sorts of vegetablies arc cultivated every where as garden v^rtn- 
emps for household use and for sale In toi^-ns. Garden cul- ^ 
mation is roostly carried on by special castes under a system 
of intensive cultivation. English vegetables are largely grown 
near large cities, and the native gardeners have attained a high 
degree of excellence in their production. 'Hie utilizaticn of 
town sweepings and sewage has developed in many towns. "I'he 
chief vegetables art the cabbage and its many varieties, turnip, 
radish, and the horse-radish tree {Mari^ga />ttfyg!cis/vrma% 

Of pulses and beans the principal ore the cluster bean (Qiaw- 
fi/>su /^serti/ioidis), sword bean fftiijtfrwts), dufiin 

bean {TAasi^/us /u/tatNs), Icidncy bean {E. vv/garij), yam bean 
{Pofhyrhi^ai aftgHlntus)^ Indian tiean {Doikhifi pea, 

cowpea (Vlgna and Pt&ph&iftrpui The 

gourd and cucumber family is very numerous, including the 
snake gourd (Triefwianthts a/fjfw/wrt), bottle gourd {iMgenaHa. 
rvj'pi'rw), towel gourd {Ziir^rt atgypHaia and Z. o/tutangHh)., 
tumha (/iininrasa €tnferil)^ kartla {Rf&m&rdim Ch^riinHa)^ 
cucumbers {Cummh jj/ftrffJ, Ct/mRui sairri/s, C- and 

C vu/garis van ^s/tt/osas), and punqiJtins {CuoirM/a Pf/v). 
Among the miscellaneous vaiictis of vegetables arc included 
the carrot, artichoke, lettuce, sweet potato, brinjJSl (.SaAiffirM 
Mt/ertgena)^ potato (which is successfully cultivated not only in 
hilly districts but also in many places in the plains), tomato, 
Amaranthut pammiatus and other species of fdj'largely used as 
a vegoiable, the while goose-foot {Ch^mpedium album\ beer, 
the climbing spinach(^ajcZ/tr)^ i}kt€orea m/rt'nand other species 
of yams, onion, garlic, the large arum, and Alotnna. 

A great number of fruits are culdvaied, ranging from the Krniii. 
temperate kinds grown in the hills to the tropical kinds of the 
plains. The prirrcipal are the custard apple \ Amna squamAtd^ 
bullock’s heart {A. fvftiV/a/a)^ souf sop (j^. JwtrrafijAi), many 
sorts of oranges ajvd limes (for which Klgpur and the Khiist 
Hills are famous), pummelo^ wood apple 
the ber (^sv/Auj JuJufia}f the vine fthriving in the drier 
districts), the tichi (uVep^mm likMl the cashew-nut {A/ta^ 
cmrrtium ccad^nfaky and tamarind The almond, peach, straw- 
berry*, loquilt {^EHoh^krya japoni^j apple, and pear, all fruit 
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^ell at a considemblu altUude in the hills^ some varieties 
have been found to succeed in the plains. The guava t^Piidium 
Guytit^), Indian plum, puinegmnate, papaw {Canca P^fiaya), 
melon, sapodilla {yUAras Sa/o/n), Cape gooscbeity 
Ji^rutiana), fig, jack'fruit {Arfocarpuf infegri/olia)^ banana, 
pineapple, and coco-nui ate all well-known. In addition, 
many wild fruits are eaten by the forest tribes. 

Mugaaiid The most important fruit from an economic point of view is 
jmrAirJ. mangOi which in favourable .‘Masons forms the chief food 
of the poorer classes for several weeks in parts of Northern 
India. The ordinary common variety is easily raised front 
seed over a large part of India, while superior kinds arc propa¬ 
gated by grafting, the most celebrated being those known as 
.MAlda, Bombay, and hlultln. The mahua {Bassia iati/ofia^ 
also supplies large stores of food, the yellow waxy flowers, 
which fall off the tree in April, being eaten both raw and 
cooked, and also used for distilling liquor. The fruit is edible, 
and the seeds yield a valuable olL 


IV. CaitU — Agruu/tumi Live Siwk 

Numbet of Ini 903-4 British India outside Bengal possessed rather more 
than 29,500,000 bulls and bullocks, z 1,500,000 cows,. 12,500,00c 
buffaloes, and 25,0001,0001 young stock. Complete figures 
in Bernal ore available for only four Districts, llte figures 
returned by some of the Native Slates in 1905-4 are believed 
to be much understated; their aggregate total under the four 
classes above named exceeded 9,000,000. 

In western countries cattle are bred principally fpr milk and 
meal production; in India cows are kept chiefly to produce 
work cattle, and milk is largely obtained from buffaloes. Camels 
ure employed for tillage to some extent in Northern India, hut 
m the country as a whole agricultural operations and also the 
transport of goods by road mainly depend upon the draught 
power of bullcjcks and mate buf^oes. There are numerous 
indigenous breeds of cattle, w'hich differ to a remarkable extent 
Gencnl HI sizc, tjfpe, and otlicr respects. Nearly all the large pure 
breeds have homogeneous colouring, the |>ircvailing tints being 
white and grcy» In areas where little attention is giritn to 
breeding the colours are variable] and spotted cattle abound. 
In the noith-eo^t of Madras hornless cattle are fairly common ; 
elsewhere all cattle ore hometL The characteristic hump is 
better developed in some breeds than In olhers, but is pro¬ 
minent in all. Bullcx:ka which are suited for slow and heavy 
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work are ,thaped diffcremtty from those adapted lo quick and 
light lal>our. Those used for the foitner purpose have usually 
heavy heads, long pendulous tars, thick short necks, ootusu leg- 
bones, big feet, much loose skin <iri the neck, dewtap, and 
sheath, and no particular droop to the hind-quarters. The 
best cattle for quick work have cleaii'CUt heads, hcry tempers, 
short erect ears, thin necks, conipacE. rounded bodies, small 
hard feet, a ver}' decided droop in the hind-quarters, and little 
nr no loose skin on the neck, dewlap, and sheath, 

A very considerable proportion of the cattle are old and 
decrepit, and are therefore useless for breeding or for work, 
hut are maintaLnod owing to the sanctity of the cow among ' 
the Hindus and their general dtsinclination to take life- 
These useless cattle are the first to succumb during periods 
of scarcity and famine. 

In the deltaic areas, and in the rice tracts generally, the 
cuttle are miserably weak. Grazing lands are here limited, or 
totally wanting, and the only fodder available in any quantity^ 
is rido straw, which provides little rvouridinnenL Little or no 
concentrated food is given even to the working cattle in busy 
seasons. 

Throughout the highlands of Peninsular India large areas of C«td«of 
poor soil are cultis-ated, and the areas usually available for 
grazing are still poorer, having thin rocky soils which chiefly 
produce spi^-grass. The Ohlis, S^ttpurUs, and other hills 
provide large supplies of grass in ordinary years ; but theGhSts 
are unsuLtabte for cattle breeding, owing to the encesshre rain¬ 
fall and the very inferior quality of the grass. In Peninsular 
India good grass ia not found where the ajimial rainfaU much 
exceeds 40 inches. Efforts ore made lo give reasonable 
facilities for grazing on the forest lands ; but this has necessaiily 
to be regulated in the interests of forest growth (see chap. ii). 

In some paits of Peninsular India therefore the cattifc are 
ewri5i.-ely fed by hand on the prodooo of arablo ar^ Thr 
number of breeding cattle ow-ned by an ordinary cultivator is 
here generally small: he may have one or two cows and a few 
head of young stock. 'Phe cuttle of each village are herded 
together by children, early castration is not practised, and the 
mating of animals is altogether uncontrolled. After harv'esi 
there Is some grazing in the stubble and on the boundaries of 
fields, but for six months in the year any herding that is 
required is to keep the mttle out of the crops. Tliis system, 
if system it can be called, has resulted in producing cattle of 
very miaed type and generally of an inferior class. General 
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improvcmtnt is hopeless without assured fodder supplies and 
more careful breeding. 

'rhere are* however, locahties in Peninsular India where 
good cattle arc prolilably bred in extensive ranges of good 
grass Land which yields fairly abundant pasturage at all 
seasons. Such lands are usually upland tracts with a rainfall 
of 30 or 40 inches, naturally wdl-drainedf and freely shaded 
by trees. 

The breefling grounds of the NeLore cattle in Madras, of 
the Gir cattle in KSthilwir, and of the Khilliiri and Maiwi 
cattle ill the Sitpuros and in parts of Central India, Hoiiina, 
and Sind exhibit jMune or all of these favourable naturaj 
conditions. Moreover, on the arable plains at lower levels 
a considerable variety of cultivated crops are grown, and nutri' 
dve fodder taui therefore be obtained to supplement the natural 
supply if this be scanty. In these cattle-breeding areas the 
owners are chiefly professional herdsmen with compamlively 
large herds. The young bulls which are not required for stud 
purposes arc either castrated early or sold young, while the 
young stock are rarely housed or tied and get a healthy amount 
of freedom on the grazing ground. 

The finest cattle in India arc bred in Northern Gujarit, in 
tracts of good grass land which extend round the Rann of 
Cutch and northwards into RJjputAna. 'fhe deep alluvial 
loamy soils of this tract ore very suitable for rearing young 
stock; the arable Helds are quite as fertile os any part of 
India; pulse crops are extensivelly cultivated, producing ex¬ 
cellent fodder which is available when the grazing gels bore. 
Gujarflt was formerly regarded as Ikirly safe from farnine, but 
the calomlti^ of tAg^tgot, which were acoonqmnicd by very 
heai7 cattle mortality, dissipated this illusion. 

In the north of India the pressure of population entails the 
occupation of almost nil .cultivable Umd. absence of rich 
grazing ground there makes breeding operadons almost inir 
possible, except in a few localities. 

Tli« Amrir The chameterisdes of the pure breeds can only be vety 
briefly sketched. Mysore has a fkr-farned breed of cattle, 
which is characteristically different from every other Indian 
variety. Thu purest strain is the Amrit Mahal, which siands 
in reladon to other Indian breeds much as the thoroughbred 
horse to horses generally, 'fhese cattle are of medium siise 
and white or grey in colour. They are fiery tempered, and 
very aclivu, enduring, and hardy. The bullocks are essentially 
suititble for rood work, and are capable of quick, long journey s 
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under a. light or Tn&dcmle load* They have fine heads, nleit 
eojrs, and long |>ointed homs^ while the ccmpoctly propcrtioncd 
frame, the shapely limbs, and the hand bloct feet indicate 
endurance, activit)', and strengths This breed matures verj' 
slowly, and the cows are poor milkert- Pure Amift ^Cah,’ll 
bullocks are worth Rs. 300 or Rs, 400 or more a pair, according 
to quality and sue* 

Nellore cattle are bred chiefly in and near the Madras Nellorc 
Distiict of that name. They are huge, and usually white or 
grey in colouTr 'fTacy vary in type, indicating mixed breeding 
within recent and are of common origin with the Kistna 

valley cattle of fk>mbay. Many of the cows milk well. The 
larger bullocks, which when young j^re worth Rs. 300 or 
more a pair, art suited for slow heavy draught. Many 
rnedium'-sized bullocks are used for cart and field work, 
particularly in the northern I^istricts of Madras. The Arv*l 
cattle, the largest and best in the Central prodnees, are of 
much the same size, colour, and type as those of Nellore, 
though the cows do not milk so well. *rhe bullocks are 
strong, but not active. 

'fhe white or grey litllw’i breed is common throughout muI 
Central India. The animals are particularly true to type, the 
head and hoirw being specially chamcierktic, and the)" have 
been bred pure for a long pedod Large droves of young 
bullocks are driven annually into the Deccan for sale, and are 
in keen demand by well'tondo cultivators, a good pair, w-hen 
broken to work, being worth Rs- 150 or Rs. 175. They arc 
spirited, active, and strong, and equally adapted for plough, 
cart, or well work. A pure .Mfliw i bullock is very shapely, 
the body bebg wide and deep but not long, the limbs well 
set, and the feet hard and round. The cows are poor milkers, 

'ITie Kherf cattle of the United Provinces closely resemble 
Mllwis. 

A breed noted for its milk U reared extensively in herds in CTf ewttc. 
the Ob hills and forests In the south of KAthiawSr. Pure Gtr 
cattle are remarkably true to type^ In several respects 
characteristtcally differ from other Indian varieties. Two colours, 
or two shades of colour, the one blending into the other in 
a curtous way, are common. An cxtracrdinaiy development 
of frontal bone gives the forehead a very prominent rounded 
appearance, and the ears droop as in a lop-cared rabbit, those 
of a calf reaching to the nostrils. These cattle are fairly well 
proportioned and of medium sixc. The cows breed irregularly, 
and when stallTed often gel irritable in temper and may there- 
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fortf soon go dry. They yield up to 12 seers {j4 lb.) of niilk, 
per day% A good coir is worth about Rs, &o in Kithiawar. 
Bulls and bullocks are alike lUted for worij^ but they ore slow 
and when old get eery lazy. They require shoeing on account 
of the sortness of their feet, which arc large, 

The Gujanlt cattle are the finest breed, for general agricul¬ 
tural purposes, in India, The best are known as Kitnkreji or 
Wadial cattle, Th^ are white, silver grey, grey, or dark grey 
in colour. They stand high on the leg, but are otherwise 
excellently propartioned. 'fhe head Is carried high, and the 
spiral horns, which are inassive in old bullocks, gi^-e a bold, 
attractive appeararirce. The ears are very characteristic, bang 
large, pendulous, and open. The Is^s are particularly shapely 
and well placed, and the feet small, round, and durable. 
Oujariti cattle are both active and strong. At ordinary field 
work they walk very fast, and draw a cumbersome heivy-laden 
cart through sandy roadveiys at an a'^torishing pace, J'hey 
Trot fairly fast, but with rather an ungainly action- ITie cows 
Bxe generally poor milkers, but breed regularly- A heifer can 
be used for breeding when about three years old, and a bullock 
is at work at four or five. Prices vary with size and quality: 
a handsome w^ell-matchcd pair of bullocks is w'orth Rs. 350 
or more. 

The H^nsi or Hari^na breed, the best specimens of which 
are not unlike Gujaratis, consists of large white and gray cattle, 
bred in the Eastern Punjab. The breed is less noted now 
than in former days, but still yields good cattle. The targe 
Ck>^icmmcnt cattle farm at Hisslr breeds bulls for distributton 
among cuIti\'ators, and supplies the Comiriissariat with heavy 
transport bullocks. Many of the cows are exceptionally good 
milkers, and luive for this reason been taken in large numbers 
to other parts of India, the home area thus losing iLs best 
cattL^ lire breed will In time regain its old rejiutatiork, owing 
to the distribution of selected bulls, and the keen demand for 
good bullocks In the new Irrigation colonies of the Pun}ab. 
A pair of young bullocks is worth Rs. 160 to Rk. too in the 
breeding district. 

The ctjwa of the lower Sind breed are generally good 
milkers. They' are owned by Muhammadans, w'ho do not 
usually cultivate land, and move their cattle from one Jungle 
pasture to another as occasion requires. Ordinary herds 
number about fifty. The cattle vary a good deal in colour 
and appearance; the majority are a deep rad, with occasional 
white markings. The best cattle are of medium size, have 
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very short and are massive, long, and wide. The head 
is heavy ; the horns coarse ; the neck thick and short, with 
much loose sicm between the jowLs and dewlap—points more 
commonly found in a breed vaiuable for meat. The milking 
capacity of the cows has been improved, because the best 
bull calves of the most efficient milking cows are invariably 
selected as sires. The cows breed rc^larly and yield up 
to JO lb. of milt a day in Sind, where they are worth from 
Rs. 4S to Rs. 6o each. Sind cattle are very docile, and the 
bulls need not therefore be castrated for work. A strong 
young pair can be bought for Rs. So. They are, however, too 
slow for light field work, and not strong enough for heavy 
cartage. 

The Montgomery cattle in the Pun|ftb rival those of Hansi Mcmt- 
as a userul milk breed. They ate small, shapely,, and short- 
legged, with fine heads, short horns, thin necks, fine leg-bones, 
small feet, and exceptionally long thin tads. The coloun var)^, 
but most are dark red, pure white or grey: spotted cattle 
are, however, common. Montgomery DistricE has a very 
light nunfaU, with large stretches of scrub gross land. CanaJ- 
irrigation is now rapidly extending into the nistrict, and the 
best cows have been taken by their owners into the new canal 
colonies. Of dinar)' cows givii^g i6 lb. of milk daily are worth 
Rs. 50 or Rs. 60 each, but a fiist-class cow will fetch Rs. too 
or more. 

The cattle in the deltaic areas of Bengal are very inferior. Itmni 
Even in Bih^r and other areas of moderate rainfall they are 
not good, although the soil is rich and excellent crept are 
grown, lit these parts of Bengal the rural population is very 
congestiid and the average holding is small. Itidividual owners 
can thus keep few cattle, and no attention is paid to systematic 
breeding, Bihlr is overrun with (bulls dedicat^ to the 
gods). These are vety fat, and compomtivcly useless for 
stock purposes, but do mueh harm by eating and trampling 
the growing crepiK. 

Buflhloes thrive better than ordinaiy cattle in districta afBnQaJoct. 
heavy rainfall, and in rice tracts male bufiSdoes are extensively 
used for both tillage and road work. The best are produced Cnunl 
in districts of moderate rainfall, where conditions for cattle- 
breeding are fiivourable. They should have access to deep 
water, or be bathed, twice daily. Their qnrse coarse hair ia 
usually shaved olT several times a year. Btifialoes vary in 
colour, but the majority have bhek hair and shimriig black 
skins. Some have white markings, and a few are grey oc 
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light duiit ajid vety occasionalljr albino. Their lowing dilTers 
from tlmt of tine, and they have no hump, while bnlfalo mflfc 
is much richer in butler fat than cows' millt. Female huCfeloes 
have strong maternal instinct, and become emch attached to 
particular companion animals and to the attendant who milk?^ 
and feeds them = a bufTalo usually refuses to give miUc if there 
is any disturbance of these relations. Wild bulls occasionally 
breed with the domesticated coira. Large mak buffaloia are 
used for heavy cartage, particularly in towns: they can draw 
heavier loads or carry' heavier packs than bullocks of the same 
site They are generally very' cheap, and unless there is 
abundant p&sturc it does not pay to make a special business of 
rearing them. 

The buflaloes of Southern India are small, short-legged, and 
round bodied, and are not nearly so valuable as the larger 
breeds found farther north. The Deccan and Central India 
bullaloes are rather poor milkers, with characteristic long 
sharp horns. There ts not much difference in sine and general 
Conformation between these and Gujajilt buffkiocs, except that 
the latter have shorter blunt homs, which turn up In an easy 
curve on each side of the neck. The best Gujarat buffaloes 
are bred in Kaira District and in the adjoining Baroda 
territory. This breed is commonly called Surali, A good 
specimen has a long rounded body, but the withers ace high 
and thin, and the foit^quartcr rather light, 'fhe legs are 
short and thick, and the feet large. A good female buffalo 
gives up to 30 lb. of milk a day, and costs from Rs. isS tt* 
Rs, 140. 

I jaf^bSdi or KilthiawSr buffaloes are much larger. I’hey 
stand high, and the legs and feet are coarae and big, and the 
dewlap is characteristically heavy. The withers stand up like 
a spine, and the pdvic bones are very prominent; there is 
extraordinary development of hom and frontal bone, and the 
eye-sockets thus become surrounded so that the eyes appHM" 
deep in the head. Jsfardb^di buffaloes are distinctly ugly, 
but have the advantage of being good milkers. In the Glr 
hilts of Kathiawar, where they are bred, good buffaloes yield 
15 to 30 seers (30 to 40 lb.) of milk daily, and are worth about 
Rs. 150 each. 

The finest animals of the Delhi breed are found m 
Rohtak District west of Delhi, but this variety is common 
in the Doited Provinces, the Punjab, RijputAnu, “I'd Sind. 
The best specimenn are as heavy as JlfatHbildi buffaloes, but 
much better proportioned. They are massive and square 
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built, but heavier in the hindn^iutruis than in frcrtit The 
hcuTis curl in at characteristic way ever the head, somewhat like 
those of a ram; the udder is generally very large, mod also 
well shaped. A good Delhi buff^a cow is worth Rs. 150 lo 
Rs. 300 , and gives in the north of India as much as 25 seers 
(50 lb.) of milk per day. This quantity is sufficient to 
yield about 4 ib. of butter. 

Hides are exported in very large quantities. During the Kiporu cf 
ten years ending igoo the average annual value was more f’’*”*- 
than 3 crores. In the famine year igoo—i, when mortality 
among cattle was terrible, the exports increased to 5’^ cmres. 

The value in 19031-4 was i-s crores. 

Dairying on Europtean principles was practised in India Diiryiag 
to a moderate extent in iSgo. It has since extended very * “rw- 
considerably under Government supexvisiorL The Bombay 
Agricultural department gave an impetus to the industry 
by establishing a dairy farm, by securing the services of an 
cx|>ert from Sweden, and by organizing demonstraliona of 
improved methods. The expert was transferred to the 
Agricultural department of the United Provinces, and was 
subsequently allowed to purchase the Government dairy ^Arm 
opened ntoj- AItgarh. It was soon found that good butter 
was readily saleable at much higher rales than the common 
country product, j'Af. It was also shown that in the larger 
towns and cantonments there is a large demand at high rates 
for milk from cows i>r buli^oes which ore properly fed and 
milked in sanitary surroundings. 

Cantonment grass farms and dairies have been successfully Cistwi- 
establishcd in many places under military amiroL These 
not only supply the troops with |>ure milk and other dairy 
products, but ako form centres where men have been trained 
for the military grass fitrm and dairy operations, which are 
extending. 

Dairy machinery is admitted dutyfree into India. Separators, tncmue tn 
chums, and butter-workers have been im^rted in large 
numbers. Many separators have been set up in villages where 
milk is cheap. The cream is sent by rail to important towns, 
and there made into butter which is sold fresh locally or is 
tinned for sale throughout India or for cxporL Prices ruled 
high at one time. Increased production and competition 
have low'ered them, but the industry ts stilt profitable, 
especially to those who can guarantee the purity of their 
dairy produce; and there is & large demand both in India and 
for export. 
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The following^ tabte shows the value of the extcnml trade in 
dairy produce in 1903-4 :— 
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Half the butter exported goes to Ceylon, while ^ki is largely 
sunt to the Straits Settlements, Natal, Aden, and British East 
Africa, for the consumption of Indian etiiignutis.^ 

Di^cdty Owr the greater part of India the problem of improving 
breed of cattle is* for various reasonis very difficult, 
dttlc. Maimed, old, and worthless cattle are kept olive until they die 
naturally, although they give no return, except nnuiure, for the 
food they consume. Fodder from natural grazing or culdvadon 
is so scarce in vnany tracts that cows and young stock annually 
undergo scmi'Storvatinn in the hot weather. The working cattle 
axe somewhat better cored for. The lack of care in mating 
cattle has already been referred to. The superior breeds 
which are reared under favourable conditions have not 
deteriorated, and with the spread of cultivation have increased 
in numbers, and to a certain extent supplied the working cattle 
required by extended irrigation. This exteusjon has in tum 
provided a largely increased fodder supply, 

]^ectsof Spasmodic efforts have been made for many years U]> 
Improve Indian cattle by the distribution of bulls to District 
Boards and otherwist^ but no results of importance have been 
recorded. In many cases ^lure bos been due to the selection 
of unsuitable bulls; but in addition to this, half-bred cattle 
contract rinderpest and other diseases in a most virulent 
form, and rarely recoivcr under treatment, while tiuiny in¬ 
digenous breeds are comparatively immune. 

Cirll The esiahlLshment of a Civil Veterinary deportment in 
each Ffovince, with District veterinary dispensartes and itin- 
atait. erating native ofEcuis, has done much to control rinder¬ 
pest by inoculation, and other less deadly cattle diseases by 
segtegation and treatment. Ihe advantages are generally 
acknowledged by the peopio and are greatly in request where 
best known. 

The same department has also geneniJ charge of the 
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atrangenitints for bruc^ding or TcflTing bulls for distnbutloru 
It is only witbin ficct^t years that the ifork has been ocganiied 
on any dchnitc plan, and no appreciable results have yet been 
obtained. 

It is recognized that the puHty of the best indigenous r.enrr4 
breeds must be maintained, and that in areas where the 
cattle, though active and hardy, are inferior and small, they imprnTB- 
cannot be improved except by breeding from the best 
their own Itindr With this purprosc in view, Government 
btilhbreeding and bulhrcaring farms ore being slarlod, "Jliese 
farms are stocked with cows and bolls carefully selected from 
the superior pore breeds ; and as the breeding is under control, 
the young bulls are suitable for distribution among cattle of 
the same breed in tracts which are favourable for cattle- 
breeding, The most important of the existing farms are at 
Hissilr in the Punjab and at Chharodi near Ahmadibid 'fhe 
breeding of pure Hlnsi cattle at the former will exercise 
a powerful influence in improving the cattle of the rapidly 
extending irrigated areas in the Punjab and Sind, and 
probably also in parts of the United Provinces, Rijputijui, &c; 

The Chharodi farm can maintain about i^ooo cows of the 
GujarfLt breed, and is now supplying bulls to the sumiunding 
breeding tracts. In British territory and Nati^a States. Smaller 
farms have been established by the Imperial .‘Vgricultural 
department at PiQsa, by the HathwfE Estate (Bengal) on the 
Sifipur fannj, by the Government of the Central Provinces at 
NUgpur and Hoshang&bAdj and by the Bombay Government 
at Miinjri in Poona DisiricL In Mysore the Amrii Mahal 
breed h^ long been kept up by the State. 

Hay^making is not practised! by the Indian cultivator, 

P'orest grass is annually allow'cd to rot on the ground, and 
reserve stocks of fodder arc not nmintaJned. When famine 
is imminent, breeders will spend ah their savings and make 
heroic efforts to keep their cattle aliv& Such efforts were, 
however, unable to prevent a nioiialily of 6o to 75 per cent* 
in some Dktricts of Gujarat in 1899-1^00. Fcxldcr famines- 
over extensive areas are rare; but dried grass and the straw 
of amble crops ore *□ bulky and light that transport is cosily, 
while pressing into holes is expensive, though it reduces the 
charge for freight, 'fhe poorer owners- of cattle are thus 
unable to import fodder or the more valuable auxiliary foods, 
such as oil'cakc and cotton-seed, the price of which rises Ln 
dry seasons. In rSg^-t^oo Government attempted to seU 
imported fodder in ^mine tracts at less than coat prke, but 
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relief was limited by the fuel that the railways were tumble 
to cope with the traffic. Although forests are temporarily 
thrown open to gTasing in years of famine, the number of 
cattle which can be admitted Ls Limited,, while the difficulty 
of transport is often insuperable. In some parts of India 
estimates are made periodically of the number of cattle for 
which grazing might be necjuitcd, and a provisional scheme is 
drawn up showing to which forests they could be senL 

These remarks point to the need of gathering and storing 
surplus fodder in good years. It is on this source of supply 
that reliance nnist be placed to preserve useful cattle in years 
of scarcity in the areas most liable to fanibe. The grass 
now wasted, if cut at the tight time, stacked and properly 
protected against rain, would remain good for years, and with 
oil^cake and other concentrated foods would form a subsbmtial 
reserve against famine. The subject is, however, difficult owing 
to the question of ejfpense. The fodder crops which are 
commonly grown are as nutritive and productive os those of 
any country in the world, but the area oexupied by them is 
smaller than suffices. 

Sheep and goats are bred most successfully jn areas receiving 
a moderate rafniall Upland or w^eUHlrainE^ soil^ with sparse 
jungle growth and a considerable variety of natural herbage^ 
is good if of sufficient extent* In Peninsular India the 
shepherds owti large flock-S with which they wander from 
place to place in the fair season, when arable land is usually 
clear of Crops;. The sheep and goats graze during the day 
and are folded at night on fidds, so that they may bo fertilized 
by their droppings. Such supplies, of manure are paid for 
in either cash or grain by the cultivators whose Helds have 
benefited. A few of the sheep and nearly all the goats ore 
milked regularly, and the w-omcn make each morning 
before striking camp. 

TTicre ore a number of Indian breeds of sheeps each more 
or less of a nondescript charaGter, but all are inferior whether 
as mutton or as wool-producers. The wool in the colder 
parts of the north is genetally white and of (air quality', while 
that obtained from the breeds of Peninsular India may be 
white, red, tawny red, brown^ black or grey^ and is usually 
short, and coarse or hairy'* A fleece rarely weighs more than 
I’l lb. Sheep are clipped twice in the year, in March and 
October. A ewc breeds when one and a half to two years 
old, and has rarely more than one lamb at a birth, but may 
produce yotmg twice in a year. In 1903-+ the number of 
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sheep iti Brilisb India (excluding Bcngjal^ for which there are 
no returns) wsis 17 9 millions. 

Many of the sheep of Northern Indlw have long drooping Sbeep in 
ears, large noses, and big ugly heads, which ore red or bl&dtj 
the colour also extending down the nede Sheep of the inji* 
Deccan type arc of ail the colours mentioned above. They BDotTutnl. 
are hardy, srnallt compact and shapely, with short \cgs. The 
ewes, and sometintes tlae rams also, are hornless. Raurs of 
this breed, with horns and frcnlal bones developed to an 
unusual extent, arc tnuned for lighting. 

No systematic efforts haw been m^e to Improve Indian IinprmE^ 
sheep. On a small scale useful results were obtained*'*^ 
by crossing Decconi ewes with l>ijmba rams (the fat-tailed 
sheep of Afghinistiln). The half-bteeds yield good mutton, 
while their wool is of line quality and long, like that of the 
pure Dumbo- 

The varieties of goals are as numerous and os badly defined Goan, 
as those of sheep. Some of the long-haired breeds of the 
lower ranges of the HLmlUjiyas art large and exceedingly 
handsome, while those bred in ports of the Punjab, Rij- 
putino, and Sind are scarcely inferior, ITie goats of Southern 
India, however, are as a mle gaunt in appearance and badly 
pmportionEd, but ore hardy and active, and can exist on any 
kind of vegetation. 

Gouts arc valued for their meat and milk, and In the 
Himalayas for their hair. Some breeds are exceptionally 
good milkers; notably the small, shapely, short-legged breed 
of Surat and Other ports of Gujarat, and a breed of very 
similar type found freely distributed through the drier parts 
of Bengal A good milch goal gives a seers (4 lb.) of milk 
daily, and sometimes more. Goats are very prolihe, iTrey 
breed when young, and often twice in the year, producing 
generally two and often three kids at a birth. The flesh of 
goats is largely used in India instead of mutton. 

In British India (excluding Bengal, for which there are no Sututks. 
figures) there were 24-9 million goats in *hiUj in the 

Native States which furnish returns the number of goats and 
sheep ttigether wras returned as 6^4 millions. 

Goat and sheep-skins bie lafgely exported, the average 
weight during the ten years ending ipoo being 100,000 cwt., 
valued at 94 lakhs. In 1903-4 the exports weighed *65,000 
cwt, worth 767 lakhs. 

The statistical returns for 1903-4 give the number of burses Kon«>. 
and ponies in British India (excluding Bengal) as 1-3 millions, 
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nrhile the number in the repor^n^ Native States was 92^000. 
About the beginning of the nineteenth century a Stud deport¬ 
ment wa& organized by Government to breed horses for the 
use of the tienga] armyi but it was abolished in iSyt by 
lj:>rd Mayo as extravagant and irtoEbdient Subsequently the 
present sy^cm of horse-broeding was gradually developed by 
the Civil Veterinary departmenL The object of the Govern¬ 
ment horse-breeding opemtions la to obtain reniotmts suitable 
for the Indian cavalry and the police, 'rhe breeders present 
their mares for inspeedonp and such mares as are considered 
Suitable are branded- In 1902-3 there were 21^911 mares on 
the register. These are covered free of charge by Government 
staJIiona The stallions are distributed to those districts 
which are most suitable for horse-breeding, and in which 
there are sufRdent numbers of suitable mares. Experience 
has proved that Arab and thoroughbred (either Enghah or 
AustnJion) horses are the most suitable sires. There were 
349 Government staJlions on the register in 1903. ITie 
majority were distributed through the Punjab and the United 
Provinces. The other important centres where remounts are- 
bred are BatuchisUtn, Sind, artd Bombay (the Deocan^ GujarUt, 
and KAthiSw^tr). In Marchp 1903, the administration of horse- 
breeding In certain selected districts was handed over to tlwr 
Army Remount departmenL The Civil Veterinary defjartment 
Continues to control horse-breeding in loss favourable areas, 

The purchase of remount-*! is facilitated, and horse-brtjeding 
has been gradually encouraged, by prizes olTercd at old- 
established fiurs. Breeders show great keenness and emulation 
at these fairs, and exhibit their brood-mares and young ^ock 
in the pink of condition. Remount officers make their 
selections and pay prices which vary according to age. The 
purchased young stock are subsequently rejuTed at the remount 
depdts at Mono, BlbOgarh, and Ahmadnagar- In 1901^3 
1,293 «>untry-brcd remounts were purchased by Government. 

Ihc statistical returns for 1903—4 give the number of mules 
and donkeys in British India (excluding Bengal) as 1 ■13 miUions, 
and tn the reportuig Native Slates as 12 2,000. For many 
years altendDn has been given to the breeding of mules for 
military' purposes. In 1902-3, there were 493 Government 
donkey stallions on the regtsier. Thiae were chiefiy distributed 
in the Punjab, the United Provinces, the North-west Frontier 
Province^ and Sind. About 24,000 |Kuiy marcs and i,Soo 
donkey mares were covered in that year, 'the stallions arv 
chiefiy Italian and Cypriote, but a considerable number have 
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^also been impoTted from Spain, Persia, and America, and 
a few have been bred in India. A small donkey'^biceding siud 
has been established on the Hiss^r farm. 

In r903^4 the statistical returns gave the number of caniels '-wdcUp 
in British India as appttndinately 3^4,000^ ,arKl in the 
reportir^ Native States as 43,000. The greater proportion 
belong to the Pun)ahj Bind, and VVi'estem RiEjpLjUna, where 
camels are largely used for agricultural operations instead of 
bullocks. 

Table IV at the end of this chapter gives the numbers of Tabnliicd 
live stock of various classes, and of plonks and carts, in “thUeai 
in ihe various provinces and in certain Native Btates. 


F* Tmtires^ Credit Rfstarchy and Admittiiiralim 

There are certain features conuBcted with the tenure ofAgrtcul- 
agncuilural land in India which it i§ desirable to bear in mind. 

Uliile in some parts of the country the land is owned by large 
proprietors, and in others it is held by numerous peasant 
occupants subject to no private landlord, yet whatever the 
form of proprietorship or semi-proprietorship may be^. it is 
the almost univeisal rule that the cultivating unit, the holding 
of the peasant occupant Or the tenant, is far front large, and is 
indeed in some atcas excessively small Unlike manycounin'es 
which possess similar stretches of cultivated plain, India knows 
little or nothing of latifundin^ and farming on a large scale 
is quite csoepdonal. Even where the proprietary unit is of 
the vast dimensions prevalent in pants of Oudh and Lcwer 
Bengal, the bulk of the property, including large portions of 
the demesne land, is held on lease by a considcral^e number 
of small tenants, who, whether holding direct from the owner 
or through an intermediary, constitute from the agricultural 
point of view an equivalent nutubtri of practically independent 
cultivating units. The sin: of the agriculiurat holding differs 
considerably in different jiarts of India, according to the 
character of the soil, the facilities for cultivation, and other 
similar considerations; but its general Character may be 
lean>ed from the facts that in the ryotwiri areas of Madras 
the average size of the parcels held by occupants direct from 
(lovemment does rrot exceed eight cultivated acres, that in the 
Punjab the average size of the cultivating unit fwhether under 
tenants or proprietors) is three cultivated acies, and that in 
the more thickly populated areas of BihM the tenant’s holding 
averages less than half an acre, A large proportion of the 
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holdings is held by the classes knoivn as proprietdis, aocupajits, 
Dficupaxicy tenints, and the like, whose rights ore subject to 
devolution by Inhentancet the citstoms which regulate 
inheritance arc almost universally such as to encourage constant 
subdivision. The practice of joint cultivaiion is indeed carried 
Out to an eKtent unknoim in most parts of Europe; but with 
increasing numbers there ia an bcreajiii>g tendency towards 
the partition of cultivating units, and the morcelkmtnt of the 
land that has resulted in certain parts of India is ac¬ 
companied by advantages and drawbacks difTcring little in 
their general features from those which characterize the oorre- 
sponding movement in the more thickly populated areas of 
Europe. 

Generally speaking, therefore* the agriculture of India in 
the hands of small men* and the capital retijuired for the 
cultivation of the soil is supplied in small sums by small 
capitalists to men of small commercial inteUigcnc& The 
peasant in India* as in most other agricultural countries, 
works on borrowed capital; and the question whether he ia 
more or less indebted than his compeer in. other countries 
is open to discussion, but there can be no doubt that in 
certain ports of India at least the indebtedness: of the peasant 
is economicaJly cscessive. This feature of the agricultural 
situation is largely the product of the lost half-century. On 
the one hand, the land, which is the peasant’s ultimaLc securityj 
has risen immensely in value under British rule, and the 
peasant has been tempte^d by the enhancement of his security 
to plunge into unnecessary' debt. On the other hand, the 
increase in the value of the security has liad little or no effect 
on the price of the capital supplied, and the moneylender has 
utilized the oonimerdali hdplesoncss of the uneducated ijcasants 
and their increasing competition for loons to maintain rates 
of interest which tend to moke the business of agriculture 
Impossible. On the one hand there Is excessively wide credit, 
on the other excessively dear money; and the agriculture of 
India has suffered equally from the one and from the other. 

The excess of credit has its basis in the fact that land 
which formerly had little or no market value has under the 
light assessments and the enforced peace of British rule 
acquired a value which renders it a transfcTable commexiit)', 
and in some parts of the country the land itself has passed 
largely, either by sale or by usufructuary mortgage, into the 
hands of the moi>ey^ietidiiig class, 'rtiis transfer of the land 
to a class which has, as a rule* no sympathy with agriculture 
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ord tnerely speculates on quick returns, has contnbuitd not 
only to the dtscontenl of the peasantry, hut also to the 
impoverishment of the soil; And the f’roveminenl has in some 
parts of India decided that the only means to save the 
country from these evils is the drastic measure of curtailing 
the peasant's right to raise money on his landr It is intended 
E>y such measures lo leave in the peasant's hands all the credit 
needed to maintain a profitable agricuEturc, vrhOe at the same 
time Cutting off the further credit which tempts him to 
extravagant borrowing for purposes Unconnected with his 
Cultivation,, and ultimately dcpriv'es him of his property in the 
land. 

The further danger to agriculture, which lies in the dearness 
of money, is largely the consequence of the fact that from time 
immemorial the small village banker has had the monopoly of 
-supfilying money to the agriculturisL It is recognized, that 
under existing social conditions no better agency than the 
village money-lender is possible, but so tong as he requires 
immensely high rates of interest other agencies should also be 
open to the agriculturist. The Government has endeavoured 
to supply this want, both by lending money itself (known as 
takavT)^ and hy encouraging the peasants lo form credit 
associations of a co<ipcTativc charaotur. The loons made by 
the Government anjount rin the average to more than 
£500,000 sterling per annum, and the total nutAtanding on 
March 31, 1903, ejtceedcd £3,000,000 sterlings These sums 
are advartced at 5 to 6^ per cent, as against the r>rd]nary 
rale of 12 to 34 per cent, exacted by the village moneji'-lendcr* 
But the Government advances are mode only for specibe 
purposes connected with agiiculitirc (improvement, seed* 
cattle, they enioJl more formalities than the village 

loan, and the repayment is enforced with gircatcr rigidity, 
so that hitherto the Government loans, though serving a Uiicful 
purpoiie (especially in times of famine), have not hod any very 
Ktious influence on the agncultural credit of the counUy. 
The co-operative system of credit, on the other hand, is still 
in its extreme infancy. Facilities have been given, by an 
Act of rpo4, for the fomution of co-operative credit societies 
based on the Raffciseii plan so succes^ul in Central Europe, 
and encouragement has been oflorded by the stole in several 
ways towards the formation of such socktius, but they 
have not yet had lime to take root or develop Further 
plans for providing cheap money bavi: from time to dmo 
recei^-ed, and are still teedving, the oiljeniion of Govenunimt, 
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but up to the present the bulk of Uie agriculturaJ ciipit;i] is 
supplied by money-lenders under conditions prejudicial 
to development. 

To these conditions of credit, cO'inblrreci with a certain 
Constimticnal wont of enterprise among the bulk of the 
peasantry, must be ascribed in the main the comparative 
neglect until recent years of land improvemeint in India. 
The improvements required differ in character, moreover, 
from those to which wo are accustomed in the British Isles, 
Manuring, drainage, and the construction of farm huilditigs, 
though not lacking in importance, are improvements of far 
less moment in India than those connected vvith the applica¬ 
tion of water to the soil, and there ore large tracts in India 
where improvement denotes simply irrigation and nothing else* 
The larger works of irrigation represented by the immcnsti 
canals of the alluvial plains have been undertaken by the 
Government itaelf* Certain smaller classes of irrigation ex¬ 
tending over comparatively restricted areas have been originated 
and controlled by assotnations formed among the villagers, 
subject to varying degrees of Government supervision. The 
main opening for indixidual enterprise lies in the construction 
of Wells and small embankments:, and there has of late years 
been a very encouraging development in this dlmction. The 
number of permanent wells in the four Provinces where this 
form of irrigation inainly prevails was found by the Irrigation 
Commission of 1901-^ to have increased from to 

r,6S+rS98, or by more than 3R (kt cent., in the decade preced¬ 
ing their inquiries. Towards individual efforts of this character 
the state has always mainEained a i^vourable attitude. Loans 
for the purpose of agricultural improvement are, as has been 
noted above, available on comparatively easy tenuSj and the 
Stuns advanced by the Government: for this purpose average 
about 17 lakhs of mjjees per annum* Improvements, whether 
made from Government loans or otherwise, are exempted 
from enhancement of the land revenue either in. perpetuity 
as in Southern India, or for long periods of years as in 
the north, ITie tenancy laws, moreover, usually allow both 
landlo-rd and tenant to effect or obtain improvements under 
certain restrictions, and, while giring the landlord a right to 
enhanccnitmt of rent for improvements effected by him, forbid 
enhancement on improvements effected by the tenanL The 
details of the systcrris under which state loans are gianied for 
improvements, and under which improvEanenls arc exempted 
from enhartcement of revenue or rent, have from time to lime 
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been subjected to special invesEigatnon, and the priiicLpli;^ on 
which they are based have been gradually developed on lines 
of increasing libeTalfty. 

Agricultural co-operation, so Tar as. it is represented by the Aj^crah 
coparcenary cultivation of joint owners or tenants and by 
curtain pritnitive systems of mutual assistance at times of 
ploughing and harvest, is by no means uncommon in India, 
but associations of the European type for the purchase of seed 
and machinery or for the sole of cattle and produce are 
practically unknown. Jnsiiiance of animals, or of crops, or of 
famr buildings, whether by co-operotinn or otherwisCt is also 
citceodingly mne. Agricultural nea‘ 5 i>a|>ers are very' few in 
number and restricted in circulation. In the tracts held by 
large landowners there arc associations of landlords to protect 
their interests os such, but associations for the encouragement 
and improvement of agriculture^ though not unknown, are os 
yet tare and their activity has hitherto depended largely on 
r>fficial support. There are* however, indications that the 
benefits of associations for agricultural purposes are becoming 
more clearly reallKid* and further developments In this direction 
may be expected. 

Agricultural research and eitperiment in India ore still in Ai^ricnt- 
iheif infancy. What little has been done has been achieved 
almost entirely by state agency, and that little for reasons ud 
which will be noticed beJow, of very' recent origin, 'fhere have* n»ean:b. 
indeed, for Some time (lost been experimental farms in various 
ports of India under official control; but they have been for 
the most part in the hands of amateurs, and though good work 
has been done at some of them, they have as yet had no 
marked eHect on the agriculture of the country. It ift-as not 
till 189.1 that an expert olheer of Government was appointed 
to study and advise on mattem of agricultural chemh^ j and 
it is only within the last few years that serious eHorts have boon 
made, by the appointment of further experts, to commence the 
investigation of problems connected with the economic botany, 
the entomology, and the agricultural bacteriology of the country. 
Airangcments, which have been materially helped by a muni¬ 
ficent donation of :£3 ,d,c5oo from an Americtui gentleman* 

Mr. Henty Phipps* have recendy been made for the conctntra. 
tion of agricultural research at Pisa in Tifhut, where special 
laboratories, attached to a large eKpcrimental and seed^growing 
form, are being erected for the prosecution of technical investi¬ 
gations of an ogricultuiHLl character. Similai investigations have 
been started in one or tw'O of the ProrinciaJ centres* but they 
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are at present on k khuiII scale and capable of considoiritbk 
further developmenT- 

'ITie education of the agricultural classes, both genenil and 
technical, is at present in a similarly undeveloped position. 
The vast majority of the agriculturists of India arc illiteiate. 
The education provided for those who attend school has been 
to a large extent literary; and although efforts have been made 
of late yearTt to bring the education of the agricultural classes 
more into contact with their daily life, there has not yet been 
time for this improved systcni of education to have any marked 
effect. Technical education in agriculture has been hitherto 
represented by the instruction given at the Colleges of Foona 
and Saidapet, and by schools at Cawnpore^ NAgpur, and 
Sibpur ^ while for teaching of an advanced type Indian students 
have had to attend the educational insdtudons in England, 
ft U now proposed to reorganise the whole system of agri¬ 
cultural education in India, by opening at Puisa In connexion 
with the Research Institute above mcniioned a fully equipped 
Agricultural College with an ad^^anoed course^ and by providing 
in each of the larger Provinces a corresponding institution with 
a three years’ course leading up to the advanced instruction to 
be given at Ptlsa. It is hoped that, with the completion of 
this scheme, the agricultural education of the country may be 
put upon a satisfactory baai$r 

From what has been said above it anil be observed that 
there has in the last few years been a marked charige in the 
attitude of the Goverrununt towards agriculture. Although the 
importance of the land revenue as a source of public income 
and ihu appalling inroads on the national wealth caused by 
(amine had marked dearly enough the close connexion between 
the Government and the cultivation of the land, it was long 
before the state in India overcame the prejudice, imbibed from 
England, against spending public money on the improrernEnt 
of agriculture. The first step towards a change of attitude was 
the constitution by Lord Mayo in 1S71 of a separate department 
of GcH'emmcnt for Land Revenue and Agriculture, but the de¬ 
partment was restricted in its Operation and was for financUl 
reasons abolished in 1S75. On the recommendation of the 
Lamine Commission of rSSo the department was reconstituted 
in i3Si, but it was still compell^ from want of funds to 
restrict its activities almost entirely to the improvement of the 
land records of the country on which the land revenue is based. 
The necessity for a wide statistical basis was clearly pointed 
out by Sir C, Buck, and the early work can-fed out in some 
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Province resulted in the collection of an immense amount 
of infonnation, which h.is proved Invaluable. In 18S9 the 
progress made in the orgnniiation of the revenue recards Vitis 
considered sudUcient to justify the initiation of the ogricultnral 
side of the programme. A report was prepared to this end 
by an ejtpert chemist, Di. Voelcker, who was deputed from 
England to study Indian conditions ; and as a result his 
recommendations an Agricultural Chtmist was appointed by 
the Government of India in 1892. The continuance of 
financial trouble, however, postponed further development, and 
it was not until the stability of exchange and the prosperity of 
the finances became assured that actual progress could be 
made. The relations of the Government towards agriculture 
arc controlled by a Civilian Director in each Province, and 
in some of the larger Prcn'inces he is helped in the agHculturBl 
part of his duties by an expert Deputy Director. Smee rpoi 
the superintendence of agri^tural interests has been entrusted 
to an Inspector-General of Agriculture, who acts as a technical 
adviser to both the Supreme and the Provincial Governments \ 
arid the chief agricultural experts of the country have been 
constituted into a Board of Agriculture, which is convened at 
suitable intervals to discuss outstanding agricultural questions 
and to submit recommendations to GovernmenL These 
arrangements, however, are regarded as prcliminariea to a more 
complete organiratfon of the agriculture activities of Govern¬ 
ment, and a rapid development of the Agricultural depanmeuts, 
both Imperial and Provincial, is now in contumplation. 
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TABLE I 

Classification of Aa£as (jn Square Miles) in the 
Principal Provinces, t 9 oj -4 
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TABLE ir 

PaiNCiPAi- Crops cultivated in India 


BotaMtClj Nudi;. 


Ctrtab, 

Chytt utin . 

Trilicmn EAtivncA * < 

Andropogoa sor^hnni, 

Sofj^biuD 

r«nEtiketiim ijpfaQideiiiii. 

Hoidciam * 

AwDA ffttira . , 

Zca Maj] ■ * 

Ele i uln t con£«ia * 


Pkoictsm cTMgalU # 
PaniCDin miliaoroin 
rnulctm fratnentaccant 
Fupalum aczabicBlatuni 
ScUirii planes 

SciAiiti lutllca 

I 

Ptdia. 

Cicer Aritttaom 

Dolichra* biflanii , 

CajiAiU indjcni 

LalhTTUi aathrna 
Dolicbot Lablah ■ 
CntdopHi psonlioid«s 
P^ieoIlH Ai;;iOf|jtUdlloi 
rhaKoloi Mcn^ * 
PhniMloa tadiatni * 
Vi^na Catiaag 
Emra Ltti . * 

Puam afTCOM * 

Pisam satinun * 

0iit4*dt. 

linum mdCatiaUstqm 
ScaaiDDin uidicDin , 

Carthamui tEnctonct 
Gnizotia afa^idntca 
Arachtf hjpof^aca * 
Ricmm cotnntooia . 
Bnuaica can3p«stha 


Sajlidi Namf- 


VcrucTiJai' Nan> 
b» H mdactlaL 


Ric« ,1 
Whaat * 

Grat mJillct I 

Uulnuhcr ipiked 
inEllcL 
Baiky 

Oata * , * 

MaEtt 


. SmaJl mUlcti \ 


ItalEaa mlllrt ■ 


Giam * 

Hone jjrani 
Pi£eiHi>p«n 

Ctucklb^ vtldi 
Indian bm 
CIttitcr bean 
KMney bean 
iftadt fnm 
Gmn j^fam 
Cow^pea . 
Lentil * 

J Pcaa 


Unwed 

Seaaraiua ofr gin- 

. . 
Ni^-wed * 
Giotud-iint , 
Caator^l plant . 
Rape or mattari 


Dbia* 

Gebiln. 

Jiiar(if)WafL 

B3i|i^ \ Cam- 

Jao^ 

JaL 

Mayka er Makai* 
Mandnl or Maml. 
[la Bombay, Nif^li; 
lo Myaore and Mad* 


™» - * 

Banti (Bomtiay). 
Cbeni, Van (Bombay) 
S&win. 

Kodon, 

Haiti (Bombay)* 
Kaknoi. 


Chana* 

Khalil. 

Arbar* [In Bombay, 
Tor.] 

KMii, 

Sem- 

Goiz. 

Molb* 

Urd or MajJl* 

Milo];. 

Lobu. 

Matikr* 

Malar. 


Alai. 

Til* 

Kunun, Bazrer 
Kili til. 

Aziad or Kmdl* 
SanoD, Lihi. 
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TABLE II— {rMh'nu^J) 

Principal CROf>s cultivated in India 


Botufol Njunc, 

Nmov^p 

Venueatar Name 
^ HiDdastinl, 

/rrvpiAuf C«rtkn Cropi. 
SacduniD offidnumn + ^ 

Saj^-euve 

Ukb or Eebp 

Zinsfber offidaiUe 

Ginger 

Adnk or SodeHii 

Ciuubhu Imn ^ , , 

Aroorpbopfajllni conapumlAtcs 

TEimeric » 

Hal4T. 

Elephaet foet 

ZamloLaod. 

ColocMU Aatiquonun + 

KaellA 

Gbutyia. ‘ 

Ipomm BatiiM « ^ 

UQKCra p ■ » . 

Sweet po(At9 

Vam , 

Sbakarluad. 

HaiiJa. 

SoliiniLiii tobcmaia , 

PaEolQ + 

Alqp 

SQluit)ail Mc]OD£«tlA 

CftpdcDm . . . » 

HriujU p , 

ChilUei p 

BaiHean. 

MikST 

Alliim C«M ^ ^ . 

AUiom nUmii + 

OtdOD p 

Garlic 

Piyu. ' 

Labuui. 

Pdociu CatoIa 

Carnot ,■ 

Gfijafp 

kjipllAOV UUVQI p. 

Radbb 

Mlfli. 

Fikrt Piimti* 



Goifvpliun Bc^liKtnm « + 

Cofti&onu cApfuJAiii 

CorcItoTiB olitoHiui ^ , 

Cotton p p 

j JitB 

Paril boB^ Kapla 

CrodklEriA jncccA * 

UomVair betop . 

Saa, Sanaip 

(JjIlliCtA CUOAblllBS X * 

Deccan cr ro^le 

I'itsan, I 


hemp. 1 


Fodder Crops. 



Hedlcai^ alim . . « 

Lticxnve » 

_ 

P&Dioun tnBkentomt 

Guinea |;raas , 


MclQatni pandr^on . , 

Soiji < 

— 

iff .Z^|Vfa 

NicotiMit Tib&cnm 

Tobacco . 

Tambllra or SonL 

PkpATcr H}iiiiiifmim , . i 

SEWp : 

Pacta. 

Cvuuktdi lAtkll 

Bbancr 

Piper nljN^m . . + 

Areca C«(«cfaD , , 

Piper Bctle , . » * 

ElettariA Cardamomiiii] + 
CuscIlM dinfera „ . ^ 

Cofin BrAbici « « 

CliKbotaA . » . . 

IndiEcden tinctoiiA . \ 

facilgQfertt nunBtraaa . f 

Pepper 

Petclpalm 

Betel leaf , » 

Kill nirch. 

Stipiri 

nit. 

Bari Uaielii. 

ClA 

Bob. 

?J11. 

CartlaDVDOi 

Ta » 

CoFSec . ♦ 

Cinchona » 

Indifio , . ! 


H 3 
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FORESTS 

The: fore^ of the liKlkn Empre OKtcnd between the 
eighth and thiTty-Rfth degrees of north latitude^ tuid flourish 
at elevations varying from sest-level to tz,wo feet and more. 
Although the changes in the chamcteristics of the vegetation 
between these limits most necessarily be of considerabk impor- 
tance^ )^et those due to diflerences in latitude alone ait: not so 
marked as might be expected from comparison with similar 
circumstances in Europe, nor is any abrupt demarcation of 
species apparent. \Vhile some trees are characteristic of 
Southern or Northcrri Indio, others are distributed in suitable 
localities over the whole area of the country; and it becomes 
evident that the forest vegetation cannot be classified by dis- 
tance from the equator alone, but that other and more eflfective 
influences have to be considered. Of these the principal is 
the rainfaJt, which by quantity and distribution, regulated 
chiefly by the geographiail position and physical features of 
the locality, decides to u great extent the charactef of the most 
important forest growths. 

For practical purposes Indian forest tracts may be divided 
into the following four ioncs: die Wet with a rainfall of over 
75 inches the Moist with a rainfall of over 50 inchea, the In¬ 
termediate with a rainfall of over 30 inches, and the Dry with 
a lainflill under that amount. Within these zones the Evei- 
gneeni the Deciduous, and the Dry forests of India may readily 
be located, while, influenced even to a greater extent by ele^’a- 
tion, tides, and inundations than by rainfall, we get Alpine, 
Tidal, and Riparian forests to complete the classiflcation. 

Of these classes by far the most important, as regards both 
extent and value, b that cooiprismg the Deciduous forests. 
From the foot of the Hindflayas they extend throughout the 
length and breadth of the Peninsula, and recur farther east in 
Burma whenever rainlail and soil is suitable to their growth. 
They furnish the valuable timbers of s5l, ironwood, teak, 
red Sanders, sandal, rosewood, and ebony, os well os other 
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important genera, anch is TmnitmRa^ AttifgfisiHs, 

S/enw/ia, and /^ardwkMa, Here also aie found the 

Indian podauk {Acttd^ noted as fielding 'cutch,' 

and other trees that supplf the wood oils and varnishes so 
liugiely used in the domestic life of the inhabitants of the 
country. 

Next in importance to the I>eciduaus forests must be ranked 
those thriving in moistcr climates, and known as Evergreen. 
These forests oocur chiefly on the west coast of India, in 
Burma, in the Andamans, and to some extent in the sub^ 
Himalayan tracts. Not that all species found in these areas 
retain, their foliage throughout the yenr^ for, as before nr- 
marked, the changes in the character of the vegetation arc 
nowhere abrupt, and hence teak, bonwuod, 

and padauk, with other species, may be found in. the 
Evcugrccn os ti'cU as in the Deciduous forests. Among trees 
characteristic of the Evergreen forests may be mentioned 
TenttincUia-, CfdrAa Tivjva, the wild mango, Cslsp/iQtUtfm 
tottuftioiumy Ar/ocdfpui^ and species of Ritrofa/pvs. 

The Dry forests are found in the Punjab and in Ccntml 
India. Their produce is not of much value, -drwnw, Stpr- 
iWfd, BuAOt TfrnjiitaMa^ vfASfaira, Me/Zot and Ea 3 ergia arc 
all repiresented, but the trees are mosUy stunted or iU-gzown. 

'fhe Alpine forests of Northern India, Burma, and Assam 
comprise roughly the tree vegetation between iz,ooc and 
3,000 feet of elevation j and the sequence of species may 
appn)xifnately be stated os juniper, blrch» spruce, hr and cedars, 
cypress and oak, and rhododendron, while Rinus Ztmgi/aJiat 
and R. RAas/n laither east, hoiuish at lower elevations, and 
finally mix with the Deciduous forests of the plains. In 
the Alpine forests, in suitable condJticms of soil^ aspect, and 
temperature, may be found many trees well known in Europe, 
such as yew, box, and walnut, while ivy, misllctoci and roses 
arc abundant. 

The Tidal forests occur on those alluvia] lands which an* 
subject to overflow of the tide, and are largely represented on 
the coast of Burtna and in the Sundarbana of Bengal, v well 
as in the northern coast districts of Madras. They contain 
great store of valuablti fuel, and also excellent limber, as repre¬ 
sented by the ^ sundri * wood of Bengd ■> while a comparatively 
new' product, the ' Borneo cutch' of comnufirce—a powerful 
tanning agent extracted from Uie bark of several speoei of 
mangrove—^now adds to their importance. 

The Riparian forests of India arc typically represented in 
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the Punjab and in Eurma, Tti the former the principal coo- 
stitiJCfitj of these forests consist of^Auu araHm arid Tamarh\ 
interspersed with Dalhtr^a Sisson and popbuj which* however, 
gradually give way to scrub and grass as the distance from the 
water-supply increases. In Euttna the forests spring from a 
muddy soil, which at certain seasons is deeply inundated. 
Species of Aiufgeissus and Man^ftm arc fiequentj while 
Eugenia, and Etatoearpm are also found. The forest vegeta- 
tion merges gradually into that typical of the area a^ucted hy 
tidal influences. 

The foregoing description presents a very brief general view 
of the forests of the Indian Empire. Considered in detail, it 
will be found that the forest growth is influenced by dimatCt 
by aspect, by the composition of the soil, by the depth of the 
permanent water-supply, and that these Influences account for 
the unexpected appearance of Spedes (covering, it may he, 
large areas) in tones genctully deemed Unsuitable to thdr 
growth. 

laflMnre The ii^uencc of forests on the climate of the country and 
® fertility of the soil is of special interest in India. As 

Hippljr 4nd dependent for existence on water supplied by pre- 

clfnuitE. cipitatli^ by percolation, or by inundation, so are they locally 
respontible, in India even more than in the more temperate 
countries of ^e VVest, not only for the storage of rainfall water 
m the soil, given off subsequently by gentle flow, but also for 
the supply, by transpiration from the foliage, of moisture to the 
air. In those vast deciduous forests of Upper India where the 
leaf flush occun in the early hoi weather, the cflect of the 
rapid urtfolding of the new foliage in reducing the temperature 
is so marked as to be at once perceptible ; and indeed these 
areas continue, so long as the leaves retain their vigour* cooler 
than the surrounding country* On the other hand, the harm¬ 
ful eflecis of heavy rainfall in Itxalities denuded of forest 
growth have necessitated costly works of aflbrestation even in 
Europe, while in India, with its heavy tropical downpours, the 
disastrous consequences are far more serious* The water flows 
oflT the bare soil without benefiting the surrounding country, 
and may cause disastrous floods many miles below ^ while the 
change in climate following on the withdrawal of moiature 
from the air may alter the whole character of the vegetation, 
^ thus annihilate some cultural industry* In short, the 
fo^ts fonii the head'works of Nature's Irrigation scheme in 
India; and if these are injured or destroyed, the advantages 
of a regular water-supply may be replaced by the tempestuous 
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action of sudden floods until such time as Dian^ with the aid of 
costly appliances, iniiervenea to restojti equilibrium- 

Foresis in India have therefore a value to the state far Vai^e <if 
in excess of their mere financial profits. The grazing which 
they annually afford to countless herds assumes a special value 
in years of drought, when it rendcts material assistance in 
saving from starvation the cattle upron which the agriculture 
of the Country depends. They afford to the villagers who in¬ 
habit their vicinity a ready supply of material for housebuilding 
and thatching, of fuel, and of minor forest products, which add 
substantially to the comforts of their life. And the use of 
forest leaves as manure for the cultivator's fields has already 
assumed large dimensions, and is steadily spreading as the 
increasing pressure of populailon renders agricultural practice 
more intensive; Enough has been said to umphasi^e the 
value of forests, indirectly as n^ulating the water-supply and 
moderating the climate; directly as providing those products 
which in the tropical, sub-tropical, or temperate portions of the 
country are essential to the welfare of the inhabitants. Of the 
Indian forests as a source of revenue to the state, as providing 
timber and other products which are utilised throughout the 
world, and as; in some cases, creating and maintaining special 
industries, more will be sold hereafter ; but it is first desirable 
to note what extent of forest land is under the direct nianage- 
meni of the state, and to judge therefrom to what degree the 
beneficial influences of forests can affect the country as a 
whole. 

Statistics compiled in 1901 show that 308^569 square miles Ana. of 
may be thus classified, represaiting nearly 33 per cent- of the 
total area of British India- At first sight it might be inferred 
that the proportion between forest and other land had been 
duly maintained, and this would indeed be the case if the distri¬ 
bution of forest areas were at all uniforni. Provincial statistics 
show, however, that the percentage of forest land varies from 
3-8^ in the United Prtninces to 4406 in .Assam, 61-19 in 
Burma, and gy-SS in the Andamans; and it may be generally 
said that the denser the population and the more urgent the 
demand for the local advantages that forests confeTi the less 
the extent to which these advantages con be enjoyed- The 
difficulty is one w^hich has been caused by the increase of 
population and the wasteful practices of former generations. 

To bum the forest for the welfitre of the cattle of nomadic 
tribes, to clear it for the purpose of tempnnuT' tillage, to desiTOy 
it for the creation of ptemianent cultivation, has been the rule 
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m past centuries, and indeed still holds good wherever the 
Covemment has not intervened to prohibit such practices. 
From the distant forests in the far east of Indio, where wild 
tnb« sdil practise shifting cultivation, and where the peasant 
m the more settled lands holds in contempt all limber are 
that afforded by the 'royal tree*(tHd£), to the dviliiod distticts 
of the w«i where the cultivator and the trader eagerly accept 
timber of species elsewhere despised; fosm a density of 
6 persons to one of 600 to the square mile-amid these 
may be noticed the influence of man on the forests 
of the Empire, and the tardily learned lesson of the ncccssitv 
of protection. ^ 

The forests under the direct txmiroi of the state are classilied 
M Rt^md, - Protected,^ and ■ Unck-ised' or ' Public^ forest 
kuid. The Reserves arc forests intended to be maintained 
permanently for the supply of limber, fuel, and other produce, 
or for the protection of the water-supply or other similar 
reasons. The Protected forests may be either in a state of 
ti^sition to Reserves or intended to remain permanently in 
^second clwt In the former case it has been foLd 

certain -acts harmful 

to the freest ttntd such time as careful e^uuxiinatire, permit, of 
a dffiijon wheth^ more stringent rules shall be enforeed ; in 
Utter, the object in view has been to for xhc more 

b^eficial exercise of rights by Ir^cal communities. Thl 
Uncl^-d or ^bhe forest lands are those given over with 
even f^er restnetions (in some cases to the extent of exemption 

Public. 

IMP sjt scitiare miles under state managemcjit in 

. '"i'a hid b«n isan-ed, 104S8 

remaining ,^,74, win.- rackssed. It will 
be suniused, and rightly, that the larecst area of unclassed 
f««B .BBS, i„ Ptovince. where the popuktion a 

er Ihis he^ while Assam approprkies ihe built of the 
bakn^ In Burma espicmtion Is still incomplete and each 

iteserviA and thus, owing to the fortunate nossibilitv of 

^ h^ Iwn at^mpltshed. a forest eskte U being buat up 

Uonttd ™ 

's entrusted the duij of 
tanytng out the policy of Government !n forest marmguraent, 
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ftnst with a, view 10 the welfare of tlic countiy as a whok, 
iiecondly for the benefit of the individuals in the more 
iminediate of the forcsi; and lastly with the object of 

utilizing to the utmost such products as the forests supply 
and thereby increasing the revenues of the stale. The creation, 
growth, and organization of this department will now be bnefly 
described. 

At the banning of the luneteenth century the attention of tte™*- of 
the British Goi>'emRicnt was directed to the importance of 
maintaining the timber supply of the country, but there is no uoq Eq tJu 
record to show that the value of the forests was recognized 
save as furnishing suflieient teak for the construction of the 
deets or public buildings of the future. Appealed as Con^ 
servator of Forests in Malabar in i&od, Captain Watson, during 
the following hficen years, protected the teak forests by the 
method of declaring that timber a Gcveminent inonapaly. 

His retirement without asuccessotw^as followed by an energetic 
renewal of those abuses which he had prohibited, and for many 
years subsequently immense damage ivaa caused by unratricted 
feUing over large areas. In 1S47 Dr, Cibson was ap|iointcd 
Cfjnsen-ator of Forests in Bombay, and nine yearn later 
Dn Cleghom recetii'ed a similar appointment In Madras ; but 
although both these officers insisted on the physical value of 
the forests, and pointed, as results of denudation of the hilis, 
to the silting tip of the beds of navigable rivers and the 
diminution of the water-supply of the ecamiry, forest conser¬ 
vancy continued for many years to be regarded mainly os a 
direct source of revenue to the state. Further east the supply of 
teak from the forests of Tenosscrim had attracted attention OS 
early as iSiy, but here also many years elapsed before edicient 
measures were taken to protect the timber resources of the 
country^ ogainn the recklessness of irrespOdisiblc contractors. 

The annotation of Ftgu in 155a opened a new held for the 
spoliation of floYemment forests by private individuals^ but 
this Was happily checked when three years later Lord Dalhouaie 
inaugurated a permanent forest policy. 

In Dr, ([now Sir) Dietrich Brandis was summoned OtjulLei' 

from Germany to be Superintendent of Forests in Ptgu, He 
remained m Burma till i&6i, engaged in organizing forest senitx. 
management in that Province; and, after basing been placed 
on special duty to perform the same work in other pom of 
Indio, he was in ]£64 selected to be the first Inspector- 
General of Forests to the Government of Indio, a post he 
retained for nineteen years. To him and to his successors 


Recruit' 
mmi ud 
[rdmiail 
rducatbn. 


lOd 


THE INDIAN EMPIRE 


[tHAK 


Md pupils, Messrs. Schlieli and Ribbeniwp. is due primarily 
mtt credit for the cteation and organization of the Forest 
department, and for the imroduciion of methods of maniure- 
ment adapted from the best European schools to suit thevaSd 

Circumstances of the vajjt forests of Jndla, 

The first Lnspecior-Ceneral of Forests found himself for 

some time nihout an organized controlling or executive staff- 
f® no tramri oBicen were available and those alreadv in the 
j-oreat service laid been selected from other depaitments. 
ft was not untd 1869 that the first graded list of the Indian 
oresi senice was published, containing the names of vj 
ofers. with aggregate salaries of about Ra. 95.000 per annanu 
ihs. n operarions of the department since 

establishment, which will ultimately comprise an Imperial 
and a Ihovin^ service, with a staff of tyj and 134 o^rs 
rea^tivcly, hasmg ^ 34 , 

mainder leropoianly employed, rhis forest staff draws in 

nearly 45 lafchs of rupees. 

IiidL^^rill'*® 1*'?'^ sapenision of the Covemmentrf 

FWn rT. rests in each 

« “ '*’* 34ical Government, which holds the Forest 

^«r,...ir resjmitsible no, only for the proper ap^^ 

of the pT^' pnn«'pl« of forestry suitable to the conditions 
of the ftovince, but also for the depmmicntal and financi^ 

I ^ ^ correspondmg 

/T ^ and hdd m chaige by 

and IW ^ Pnjvindal services j and of Rangs 

^d in charge of memhers of ibc Subordinate 

however, subject to the controj of the 
local executive officer ^ or ine 

dneelly afifeci the people, such as the of^p^lm 

and lh 7 lit.*“'"® "■* P^. 

r, t ^ f f**”"® * “’“Peti'iw examination, they rLuv^ 

2"’* 4 nee"ng’^ 1 ^C 

«<^on^-’r^t”* aupplerntmtcd by extensive tours ^d 

r^tirml, r ‘FP™' cmrineniai forests. The 

aonitment of the Pronncial service is effected ftom among 

iiw Appoidtx At CDij of 
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thusfi membei^ of ths Subordinate service who have obtoiried 
the bighet certificate of the Imperial Forest School at Dehia 
DGn; while the members of the Subordinate survice are 
appointed by Divisional Forest Officers, who are held respon* 
sible that suitable men possessing a fair elementary education 
are selected, in the first instances, for forest guarda 

In addition to the Forest School at l>ehra DiitOi an rn- 
stitution established in iSyS which annually receives ov^ Bfty 
pupils:, opportunities for the ocquifflUon of a forest education 
arc afforded by the Government at Poona in the lk>mbay 
Presidency; and in Bumm, where special difficulties uxist, 
a secondary school has of Ute years been opened. At these 
institutions all students arc provided with a tcchmcal educa¬ 
tion, free of costt by the state, while mem bets of the Forest 
service under training receive the pay and allow'ances of their 
grade; and thus every' inducement is offered for the acquisitron 
of a knowledge of practical forestry hy the natives of the 
country^ At the same time a forest edi^tion in English is 
now much more readily obtained than was the cose some 
years ago, for works on Indian botany, engineering, forestry, 
sylvicufture, and other sciences intimately connected there with, 
have from time to time been published by the officers of the 
Forest service. 

It is not therefore surprising that the officers of the de- 
portment, provided with an excellent technical education 
and fortified with the varied experience that service in India yorew 
supplies, should be in demand to conduct the management 
of forests in other parts of the world or to report on the best ' 
^tem for their organization. In Cape Colony, in Uganda, 
in the Sddfln, in Nigeria, and in Siam, Forest offiotirs supplied 
by the Indian Government ore now applying the lessons 
leamt in the jungles of India; in the Straits Settlements, in 
Mauritius, Cjprus, Ceylon, the West Indies, and elsewhere 
advice has been giv'en or oiganizaEion effected by the same 
agency; while the forests of the more important Native States 
are often managed hy officers deputed from the department 
or trained in the Forest schools of the country. The forests 
of the Indian Empire have also been visiiud, and the methods 
applied in thorn professionally studied, by officials from France, 
Germany, japan, and other countries. 

The basis on which Indian forest law proceeds is that Indiu 
all uncultivated tracts Jn which private rights have not. been 
acquired, either by the tndmdual or by a local community^ are 
the property of the state. The position of the Grovomment as 
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owner of forest knds carries with it great reEponsihUitie^ 

It was soon recpgnited that unless these areas were brouelit 
binder soim control they would in many cases be so diminished 
JOinrf by wasteful nse us to become irtcapable of suppl^ff 
Ibe legitimate demands of the population for timber and other 
produc^ In fact, with the growth of population, it became 
im^ibte to continue the ancient system by which each man 
took from the jungle all that be required to a great eiitent 
a^hout supervision, and m many cases free of charge. On 
the other hand, the areas over which the state claimed 
„ght% and the extent to which such rights 
required to be tempered by the recognition of local cliLis 
^d usagi^. needed to be defined; there was no adequate 

could be earned out or control assumed over their 
ni^emeni; and thus the necessity for forest legislation 
^PI»rent- The first Indian Forest Act was ^wd in 
1365. and under its authority a krge number of rules 
^ t«ued in the Central Prot^ncea, the Punjab. Burma. 

Coorg, and ^e United Provinces. Although defe^ 
tn many respects, this Act remained in force till iSjB when it 
^placed fay the Forest Act of that year {Act Vll-rf igTs 

BunM, and a few niinw Administratfons. In iSSi a Forest 
to w passed for Loner Burma, and I'n iSer a Forest 
Ratoon for Uj^ier Buima, then newly annexed’ these Mo 

J A M “■* B-™ Fof«t Act of ,90a. 

In 1S81 the Madras forest Act was passed, and between tlmi 

‘*^5 “> 'Bich Act VII of ,8,S^ 

Tte find step in allying this law was to discriminate 

"Ml (j) forests which were the propeitv 
o^vate individo^ or communities, but over which it^^ 

!!!^"‘ fT*.* f *«" b-Mame 

™^IT to define the limits nf the areas to he contmlled 
™t n«*saiiy, a settlement record to ore! 

.Moclatees^ly'.";,^: 

"e twagoned. the Reserved and Ihotecied; and in Unclassed 
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forests no forest Uw is operative. In the Madras and BtiririA 
Acts, on the other hand, only one class of permanent state 
forest, the Reserved, is specially dealt vritl^ but power is 
taken to extend a certain atnount of legal protection to all 
other forest lands. 

When It h desired to cfcale a Forest Reserve, three months' 
notice of the intention is given to all likely to be interested b 
the proceedings, and after the expiry of that period a local 
inquiry is instituted by a specially deputed Revenue official, 
styled tlie Forest Settlement Officer, who is usually acconipanted 
by an officer of the Forest d^}artmenL All claims ad>‘imced 
for exercise of rights within the area to be reserved are duly 
considered, and if acknowledged are recorded in detail b 
the manner prescribed bj' law. The Forest Settlement Officer 
can recommend but not finally record prtvneges. Those 
require the sanction of Government, for among Ehem is b- 
cludcd a piactice: most destructive to forest growth, that of 
shiftbg cultivation, which is still permitted over large areas 
to the descendants of those who for centuries have existed 
by means of this thtifUess agriculture. Mter the settlement 
record is complete, a period for the presentation of appeals 
to a competent court follows; and when these have been 
decided and recognized, when local rights have been confirmed 
or booght up^ there remains nothk^ but the sanction of the 
Local Government to institute the Forest Resen'e* For 
the creation of Protected Forests a somewhat sbiilar pro¬ 
cedure, but in much simpler form, is adopted. Such inquiry 
os may be considered adequate is made, and rights may be 
recorded or regulated, but the record so compiled Is not 
deemed to be conclusive. The mam essentiaJ b both cases 
is that all interested shall have an ofponunity of advancing 
their claims; that these claims should be fully considered 
in on impartial court; and tn thu case of Rcsm'es, that the 
record sf^l be in such detail that the demands on the forest 
shall be absolutely defined, and that the settlement, once 
completed, shall be final. 'Phe regulations for Urvclasaed 
Forest lands are usually framed with a view to permitting 
free, but not wasteful, utilization of produce for domestic 
use, and to taxmg, by the impDfiition of n royalty, all articles 
removed for trade purposes; and by this means the people 
dwelling m the vicinity of the forest benefit, while a consider^ 
able revenue is collected for the state. 

After constitution d the forest estate, the duties of the Dmam- 
Forest officer commence with the protection iir>d improve- 
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(ticnt of ihe areas brought under his rnanagcmiCnt. In the 
first place, permanent deinarcation must be cTccted for the 
prevention of encroachment or uespasa, and the method in 
which this is carried out inries with the ralue and position 
of the forest. In Provinces where these arc a source of 
important revenue, where the pressure of population is 
marked, more expenditure con be legitimately sanctioned than 
m areas diiTerently circumstanced. All methods, however 
agree m the two details of numbering the boundao' marks 
and of constructing a footpath between them. The cost of 
new demarcation work and repairs to former boundaries 
amounted in 1901 to Rs. i,ri,ooo. 

Following on demarcation comes tlie detailed surt'uy of 
the forest area. It was found in the early days of forest 
organisation that the maps then available were too small in 
scale, and possessed too little topographical detail, to be of 
much UM in forest wort, and in a spisdol agency was 
created in the Forest Survey Branch which was under the 
control of the Inspcctor^fleneml of Fortsts until its absorption 
m 1899 mto the Survey of India, The maps now Issued for 
We use of the department can hardly be surpassed in accuracy, 
m topographical detail, and in the amount of information they 
aflord: there appear to be nothing from classification of 
forest growth to the depth 0/ the permanent water-supply 
that cannot be recorded if timely application be made to d,e 
ourv'(^' officer, 

Hlien It tteomes desirable to control the working of a forest, 

0 regulate its out-turn, and to provide for the yield of the 
utui^a report is drawn up, aud generally forwarded to the 
Inspector^eneral of Forests, which describes the area, the 
management, and contains proposals 
a nxj^ and amended management in the future. The Pn> 
vmciol Cfovernment then deputes on officer who, after thorough 
inquiry mto the condition of the forest, the prospects of rep^ 

^ the facilities for export, and the 

dem^d for the produce, compiles a ^working^pkn/ This plan 
relates the amount and remoi^ of oui-tum, end prescii^bes 
the other requisite operations, such os sowing, planting, thin^ 
riing, and clearung. The measuna necessary to ensure protec- 

tuiWings ts systenmlicilly prescribed, 
ft «« g«>«n% conrpited for periods of Isrcoty 10 
^ rewsron, or possibly tbe introduction of 

an etitiroly new ,y«ein of management, will be nMossar><. The 
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l^esi av^kble statisitics show that 12,679 square miles, or a 
little over one^fourth of the area of Reserved fonsts, are 
worhcd under regular plans. 

In regard to the improvement of communicfttions for the Commiui:- 
puqjtee of export, much has been accomplished since the , 
organization of the dejitutinent. The expenditure nec^siu^" 

Under this head varies enomiDusly with the physical configura¬ 
tion of the countrjv In the hills the Construction of timber 
slides or road-making nticst always be costly * less so in the 
plains where, howevet, the building of tiamways or narrow 
gauge railways is sometimes justified by the promise of a 
regularly sustained out turn. In some Pronnees, such as 
iVssam, Bengal, and Burma, forest produce is conveyed along 
the magnificent river waten¥ays which Nature provides, md in 
Burma the Forest officer has to pay spedol attention to the 
utilization of the feeders of the main rivers as flaating-^rtreams. 

The protection of the forest staff against the inclemencies of 
the climate by the provision of suitable rest-houses has also 
received attention. The expenditure on commimications and 
buildings amounted in 1901 to Rs. 4,64,000. 

Statistics setting forth the results of the appUcation of forest PfoteUwn 
law and relations ore intarcstin^ as showing the protection 
these afford against petty depredations or niora- serious attempts . 
to injure or appropriate state property. In 1900 the Forest 
cases decided by Magistrates numbered 11,370, of which 
nearly S7 per cent, resulted in convictions. The majority of 
cases are, however, not brought into the courts at all, the Forest 
officers being empowered to compound minor delinquencies 
for cash payments if the offenders so dKire—52,Soj cases 
were so disposed of in 1900. Taking prosecution and com* 

(Xiunded coses together, about 26,000 referred to illegal felling 
of timber or removal of produce^ 17,000 to illicit graring, and 
the remainder to injury by lire or other oflences. The number 
of reported cases in which the oflenders remained undetected 
amounted to over 6,000, of which one-third were on account of 
injury to the forests from fire, an ofimcc the most necessary to 
punish but the most difficult to provti. Considerii^ the ex¬ 
tent of the Indian forests and the ease of evading detection, tl 
may be said that the commission of only one offence imnually 
in each four square miles of area goes to prove that forest law 
does not press hardly on the pet^le. 

The protection of the forest area from fire a one of the most PnitBEiioo 
Important and arduous duties of the Forest officer. It is true 
that In these days he has not to contend against the belief that 
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fire is not harmfLiS to forest groivth : that in spite of its ye&rly 
recufrence the forest wilt still nourish. Such opinions had 
necessarily to give way when the opportunity occturted for 
comparison between similar forests in adjacent areas^ protected 
and unprotected- ft is at the present lime agreed thai^ if a 
wil suited to the maintenance and improvement of the forest 
is tttjuiredj and also r^rodiicrive growth sufficient to assure a 
full and regular out turn, it becomes indispensable to protect 
the forest from the effects of fire, and that if this is not success¬ 
fully accomplished other efforts towards improvement will have 
little result, But m carrying out this policy of protection the 
difficulty arises that the customs of the country are in direct 
opposition to it. From tame immemorial fire has been, in the 
hands of uncivilised man, the most powerful agent in destroying 
^e i^ermanent vegetation of the country with a. view to obiain- 
ing more readily food for himself and his cattle j and even in 
those areas where there is no necessity to continue the struggle 
with the ejthaurfed forest, this ancestral weapon is still em¬ 
ployed, though it be but to clear a few acres of waste or to 
isolate an insignificant patch of shifting cultivation, at the risk 
of destroying the adjoining foresU;, Only after the mischief 
has been done is it realised that the forests have been un¬ 
necessarily sacrificed to accomplish a result that a few hours' 
mechanical labour and a little cire would eejuaJJy well have 
brought about. The Indian forester has therefore to contend 
not only agali^t accidents as underatood in civillred countries, 
but also against the thoughtlessness and ignorance of the 
p^ple; he has to uproot old and introduce new habits, and 
his efforts in this direction must be gradual and adapted to the 
^ow absoqstion of novel ideas by the peasantry of the East. 
On the other hand he has rarely to combat popular-tll-ii'i||. 
IrLcendiarismi is uncommon, and when it occurs may often be 
tracr^ to some petty malice iigainst an individual or com- 
imuuty. The system of fire-protection may be described 
generjdly as consisting in the isoUtion of the protected area by 
removing all infiammable mateHal from the vidniiy of its 
^undaiy, and In replacing the tindJing of fire in its nuigh- 
G^rhooJ ^ and this is effected by means rif fire-lines on which 
all vegetation is cut atid burnt, combined with the enforcement 
of simple rules by means of a staff of patrols who prevent, save 
under certain restridrions, the kindling or carrying of fire, 
Metowhilc, made the Reserve, other firt-lines have been me- 
jwed with a v^ew to iocaliring any conflagraticHi that, in spite 
ot all precaution-s may cross the boundary or may be produced 
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wilfullj* Or by accident within the forest; such lines are designed, 
with a. 10 form bases for countcrfirfng^ or in more 

moderate dimates to permit of other methods of controlling 
the flames. Fin: conservancy operatioiis in British India ex¬ 
tended in 1901 over 341O00 squoie miles and involved an 
outlay of Ri 13 per square mile. The extension of (ire con¬ 
servancy is hampered not by flrmrcial reasonsj for the outlay 
has been sniaU in proportion to the value of the property 
insured, but by the local difficulties of the worh and the 
necessity for an executive staff numerically and physically 
strong enough to carry out successfully this arduous duty. At 
present, having in view the large areas of valuable Reserves 
still unprotected, no elfort has been mode for the w^eJfare of the 
Unctaased fosrests j but the day cannot be very far distant 
when, as already foreshadowed by the action of the owners of 
private forests, ail those to whom the uliliaiiion of forest pro¬ 
duce is of importance will, ftom motives of self-iaterestt unite 
in its protection. 

The protection of the forests from cattle is a matter of kss i>TGtE(:ti«a 
difficulty though hardly of less importatKe- As a rule the 
residents in forest districts have been liberally provided with 
pasturage in state fotesis, in wme cases to sych an extent as to 
make the production of timber a matter of secondary impor¬ 
tance. Much of Ihe trouble caused by cattle trespass may be 
traced not to the agricultural but to the pastoral classes, who 
find their operations restricted by the Increase of culrivatian 
and by the forest conservarKy that naturally follows such 
increase. It is of course admitted that gradng is mimical, and 
browsing fatal, to forest rcgcmciadon j that one and the same 
area cannot at the same time provide unrestricted gradng and 
a normal ouMum in timber. If therefore the forest is managed 
for the benefit of the people, it is necessary to decide whether 
they require grazing or timber, or if both, then in what propor¬ 
tions, As a rule such questions are settled by the alternate 
and periodical opening and closure to cattle of fixed areas j 
otherwise separate tracts must be permanently allotted for the 
supply of timber and of posture. In this regard the vital 
necessity of detailed definitions in the settlement record is 
indicated, for generosity in forest grants that extends beyond 
the capabilities of the forests readily defeats its own object by 
imposing on the forest capital a tax which should be levied 
only from its annual yield. The regulation of grazing has, 
more even than fire conservancy, an influence in preventing 
the denudation of hill slopes and catchment basins. It is 
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prohablej howevier, that the burden necessarily imposed on state 
forests in the matter of gmring will hereafter rather diminish 
than increase, for forest grazing Ls iti adapted to the ntainten- 
ance of vaJuable cattle or to the improvement or ptinty of any 
special breed. It may therefore be that in course of time the 
demand for pasturage wrfU be converted into a demand for 
fodder, not only to the benefit of the cattle, but with a resulting 
increase of out turn in botli grass and timber from the forest, 
l^e area closed to grazing amounted in 1901 to 35,000 stiuare 
miles, of which nearly 15,000 square miles were in Burma, where 
cattle are few and vast tracts of waste land are still aWlahle 
outside Reserves, The area dosed to browsers, principally 
g^ts, amounted to 33,000 square miles, situated chiefly in 
Madras and the Central Province!. The value of pasturage 
granted free or nt reduced rates during the year is estimated 
at Rs. i r,oo,ooo. It should be noted that in times of famine 
the ordinary restnetions on grazing are often related. 

By far the largest portion of the I^edduous forests in India 
was when taken over by the Forest department, m a ruined 
conditio^ for not only had the sound mature timber of the 
more valuable kinds been extracted, but the younger crowth 
had 1^ » maltreated by axe and fire as to be unfit to moridc 
a rehabk crop in the future. In these circumstances the 
mmoral of existmg stock « speedily as might be consistent 
mth the prevennoti of sot I detenoratJon was the task set before 
V* ^1^0 was, moreover, responsible that his efforts 

should result in the reproduction of a healthy growth; these 
^ditioiw ejEptain the iM-eacription of improvement fellings so 
frequent in the earlier working-plans. These operations varied 
necessarily m tnienrity and method with the circumstancK of 

^ ijicreasing 

the producbve power of the soil by adequate protectiori, while 
^laci^ the injured and useless stock with a healthy growth 

r however, far from 

when this prelimiitary treatment had been successfiilly carried 
out It ^,11 ,s true, subsequently cosy to regulate the out^ 
turn ^ limittng future selection-fellings by quantity, by area 
or by 1^; but of the numerous species composing ihe^orest 
only a few are valuable, and in order to derive a full yield from 
these, while Stimulating thcir production at the expense of the 
Jess valuable tiefci, the most careful treatment is constantly 
thecase not only In the ruined forests which 
* preliminary treatment, but also in those 
where adverse influences have not sufficed to injure the growing 
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stock lo any serious estent The difficulty here indicated is 
further emphaisized by the £a<rt that the exercise of local rights 
and grants of free produce frequently cause on almost total 
absence of demand in the neighbourhood for timber of the 
inferior kinds^ SO that the removal of such trees becomes a 
source of expenditure instead of prohL Nor do these 
diaivbacks cease irhcn the forest has been brought into that 
condition where the most desirable species ore well repre- 
acnted in number and quality^ for the pressure of the numeric 
cally strongeTj and probably quicker-growing^ inferior species 
still continues to be felt and to require the interference of the 
forester. The natural regeneration of the valuable teak forests 
in same ports of India is for these reasons a difficult matter to 
promote, in spite of the experienice that the study of years has 
broughL Even less is known of the production ofpadauk and 
ironwood ; in fact^ in most coses where the species in demand 
ore scattered throughout a mixed forest of which they form but 
a small proportion, though much lias been learned more yet 
remains to be ascertained As a general rulcii in such dremn- 
stances, the principal fellings naay be pneceded, accompanied, 
or supplemented by other 0|>etationat having in view both the 
girdling and removal of inferior Urt^ and the diminution of the 
undcr-gfowtb, in order, by the admission of light, to permit of 
the germination and continuance of seedlings of the more 
important spedcs. Although the cost of these operations, and 
the necessity for carrying them on under the strictest super* 
vision, limit their extension, they have in many instances been 
successfully accomplishecL In thcsSl forests this has been, the 
case in a most marked manner, due possibly not only to the 
fact that this tree forms a larger percentage of the total fonst 
stock than the teak, but also that it responds more readily to 
the advanloges of protection than the other spedes with which 
it is associated. In the Alpine forests such aid to natural 
reproduction is not usually requiredT as this follows as a general 
rule with certainty on adequate conserv'ancy and Judicious treat¬ 
ment of the canopy. But though it is neossary to rely almost 
entirely on natural reproduction in order to maintain the 
forest stock, occasions arise when Nature can be assisted, not 
only in the preparation of a suitable seed-bed, but also in 
conveying seed to the desired locality. The broadcast sowings 
on barren hill slopes in Horn bay, the dibbling of teak and 
cutcb seed in Burrtvii in areas where fiowering bamboos have 
been cleared by lire^ are instortces in point. 

Of natural reproduction by mtans of coppice gnowtlii there are 
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^ny cxcelteni C 2 aiiiiples to be found in fndk, chiefly in those 
distn^ the dcmimd for small timber iikI fuel is intense 
but ^50 on areas where the local conditions art iinfavoutabte 
to tht gioftih of large trees* In such forests it is usual to 
retaui a certain number of sccd-beaters of the more important 
^te^so that na^ral seedlings may aid in the regeneration 
of the for^ The financial return under this system of manage¬ 
ment IS often very' h^gfo ^ 

The opeolions imdertaten for thegood of Ihc KromnK sloclt 
m addnion to felling and girdling, are chiefly confined to 
climhcrcntling and thinning or weeding. The latter serres 
to remote aich stemj an may be inleifeiing with the m«e 
' ‘"'"'““'e “e« “< 1 . as this toqnins constant ptofes. 

^nvjT.ff !r“ ofpro- 

teetiie staff, and in consequence large areas are yearly treated 

for the desiraciion of these pests, nimnings and tret^ingt in 
TOtural forests are not generally carried ont as a separate awk ■ 

aX'lXLteir"e^c*”''' 

Artificial plantations in the forests of India extend over 
°"« ''iilf of this area is situated in Burma and 
one-thud m Madras, the remainder being distnhuted in com 
tani tively sniall paicha throughout the other Provinces. Teak. 
SMO. catechu, casnanna, eucalyptus, rabber, and deodJr ari 
the pnnci^l species eiiliisated. The oldest teak plantation is 
that at hitatar ,n the Malabar Ihsitiet of the M^ras Presi- 
den^. Start^ m iSes, it has already repaid its original cost 
and IS expected Id yield a large income in the future The 
potations m Burma consist chiefly of those described as 

c»W«tion is pursued 

provided tteu teak is sown with the field crop. Thi 

"'as adapted to the customs of Ebecoimtrv anA itk ^ l 
thus been stoclcud vHth this valuable spedei 

^upplemenring the supply ofrebher from natural foiSte by 
cr^tmg plantanons has not been lost sreht of T ^ 
thirty years Jhere Iras been an impoitamtbt ZtatiTn 
white from experience gained ihcre and in rm.ii-r 
expcnmental gardens elsewhere it has been d«iHfsa4 * j 
l^^atically. ruhlter pWng 

can renreTi t “* 1 •"?“ 'Cp™««ction 

represent only an insignificant piopoition <d the rant 
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forests of Indta, yet in coses where it may be rcquiS'Eie to 
restock speedily denuded tracts, to provide for pressing require¬ 
ments in some special forest productj to utilixe vaste lands, or 
to extend the area under some valuable spectes, these opera¬ 
tions arc often necessary and, nt the same time, tenignerative. 

The out-tuim from the forests of Irrdia is for the sake of Yield 
oonvunicfice generally classified under Timber^ including fuel; 
Bamboos; and Minor Produce, including grass and graaing, 
besides all those numerous products found or nmnufoctured in 
a forest. Of the timbers the most important are teak, deodilr, 
sll, sissu, ebony and rosewood, blatkwood, cutch, sandal, 
babill, red sanders, ironwood, and patkuh. There are hun¬ 
dreds of other Species possessing admirable technical qualities; 
but few of these have any value save for local consumption, 
being os yet unrecognUed by trade, or not occurring in sudicient 
quantities to secure for them a permanent footing in industries 
that could utilize them. The total out-turn of timber and fuel 
from stale forests amounted in rgoi to 233,000,000 cubic 
feet; the average out-ium per square mile varies considerably 
in the different Provinces, being dependent on the intensity 
of worliihg and the density of the population. Over ^,^00,000 
cubic feet of teak, valued at Rs. 87,00,000, were exported 
during the year to foreign countries, whither aandal, ebony, 
and other ornamental woods were also sent to the i-alue of 
Rs, 10,701.000. Tht yield of bamboos numbered i85,oc»^owf of 
these about one-third were suppUud by Burma—Bengal, Assam, 
and the Central Provinces coming nejtt on the lisL The yield of 
minor produce from State forsts was valued En 1901 at nearly 
SO lakhs of rupees, the chief items being gmxing and grass, caout¬ 
chouc, lac and dyes, cutch and gambler, cankmoma, myrabolam-s 
and other tanning material. The minor forest produce exported 
from India during the same period represented a value of 175 
lakhs, derived probably to the extent of iwo-thiids or more from 
forests not under state management- 

Inquiries instituted into the economic possibilities of Indian 
forests are gradually bringing to notice the value of new 
products and directing attention to others heretofore only 
loc^ly utilitedj while the efforts made towards the improve¬ 
ment and protection of the forests are resulting in a larger 
out-turn of thcrtc products for which there is already an assuredi 
market. The importance of the Indian forests from an 
economical point of view must [irimarily depend ori the demand 
for their yield in India. Thus, increased prosperity among the 
rural population, or the establishment of new industTies^ is 
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always acccmpanicd by an ii^easc forest revenue; and it 
is only when the forest yield is m excess of local require^ 
ments Of, for spedal ^ens, comrriands abroad a higher price 
thai\ IS justified by its local importance^ that the unutilized 
balance is made available for exporL For these reasons the 
valuaWe limbers of the red padauk and teak are now only 
sparingly us^ by the mhahilanLs of the country, while various 
article of minor forest produce, such as lac, silk, wax, utmirig 
materials, catechu, wood, oil and wnishes, and resin, which 
are produced in excess of the local demand, form important 
Items m the tiade returns with fordgn countries. With regard 
to th(^ by-products of the forest it appears probable that the 
full yield 15 seldom used to advantage save in areas under 
^efolly regulated managemenL U'here the population is 
de^ and utiiimtlon of the forest unrestricted a sustained 
yield bwomes impossible. Where, on the other hand, the 
population IS scanty compared with the extent of the forest, 

* unable to reap folly the scattered crop 

which Les at their disposal. It thus becomes evident that both 
the gnomic value and the yield of Indian forests must at 
first incr^ with the increase of population, while ultimately 
the restnction of the forest area consequent on the spread of 
cufovatron must be counterbalanced by ever-increasing fore¬ 
thought in the management of those areas which are perma¬ 
nent y set aside by the state cjr by private owners for the 
supply of forest produce. In this way alone can the economic 
v^ue of the Indian foresLs be maintained, fim with the object 
of ^tisfying the growing needs of the people, and thereafter 
^th a new to the commercial advantages which must result 
from regulated protection and exploitarion. 

‘ exploitation arc ruled by the requirements 

of the d^ereni Provinces, and a broad classification under the 
br^ Government agency, by purchasers, and 

by n^t holder 15 genemlly found to give suffident detail 
combined with desirable simplfcity. The regulaitoti of the 
out-ti^ bj means of workmg-phm.s has already been described, 
and those forests as yet not specially provided for by these 
Rhemes are ccmtrollcd by means of annual plans of operations, 
h ch among other details, fix the method of eiiploitaliom 
I ut his rephm sj^tem is only of comparatively recent intre^ 

ar^Tr ^ departmental 

ne. her fended to the future welfare of the forests nor afforded 
tP the state an adequate return for the produce extracted In 
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the hill foTCfts of the Punjab, in Burma, anti in ports the 
Centro .1 and United Pirminces the ill ejects of this system inay 
still be traced^ Government agency in exploitation is at |>re^ 
sent chiefly confined to controlling the removal of produce by 
contiactoTS from the forests to the place of sole ; but, though 
to a less degree than formerly, it is still sometiines nect.*ssary 
that the Forest department should set an example in inaugu¬ 
rating some new industry, should undertake the construction 
and working of tramways and timber slides, or arrange for the 
direct supply of timber or fuel. Removals by Government 
agency in 1901 comprised to per cent, of the total extractions 
of timber and Aieh t per cenL of the out-tum in bamboos, and 
4-4 per ctnU of that of minor produce. 

The removal of timber by purchasers is also regulated in 
various ways adapted to the customs of the country. In the 
case of large purchasers (such as the Bombay-Burma Trading 
Corporation in Burma) wht*i>e trade is dependent on the supply 
of mature timber, permission to fell and remove trees of the 
iiiore valuable kinds is granted under the conditions of a con¬ 
tract that provides for the {jayment of royally at fixed revenue 
stations; in the cose of smaller purchasers of the less important 
kinds of timber, felling and removal is allow^ed under the 
authority of a pass or licence, the coat of the produce being 
generally paid in part at the time of its issue. Both these 
systems, though not alTording an ideal degree of protection, are 
suited to the requirefnents of the trade and to the amount of 
supervision available, and spodal care ts taken in checking the 
removal of the more valuabk timber. As regards the collec¬ 
tion of minor forest produce, a similar system of (JOsses is 
adopted, or the productive areas arc leased, or personal 
coll^ing licences are issued for a fixed period. The collection 
of grazing dues is often made through the agency of the Land 
Revenue department, sometimes also by the For^ ofl&cer. 

T'he measure of control exercised over the enjbyment of 
free grants by right-holders depends almost entirely on the 
demands u pon the forest. In some Provinces those ao privileged 
have up to the present seldom exercised their full rights in 
Reserves, having ample pTOvislon for their needs in the ad¬ 
joining Unclassed areas; in others the greatest care is necessary 
to [wevent excessive removals of limber from a forest taxed 
perhaps to the full extent of its yidd. Bccwcen these two 
extreme cases the necessity of restrictive rules is determined 
in. the one case registers and permits are not called for, in the 
other, arc is required in their upkeep or issue. It is, how'cver, 
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impossible to giv-c bnefij- afty but the laintest otiLline of ilie 
scbcnii^ for regulating the eEploitatian of timber and produce 
tbroughout Indict ^or tbe^" differ in eacli Frdvinoe and are 
fiontroUod b)' a multiplicity of rules adapted to the customs of 
the inhabitants. 

FinandoJ The direct ii^luc of forests to the state may be gauged by 

re»utu. financial results of their vorldiig. In 1901 the gross revenue 

collected tbiou^ the agency of the depsjtment amounted to Rs. 

and the value of grants to rigbt-bolders and others 
was estimated at Es. 33,10,000. hfoie than 40 pftr cenL of the 
total revenue is derived from Surma, while neat in importance 
in this respect <x>rae the forests of Bombuy and hfadms. The 
sale of timber and fuel produced R^ 1,47,00,000, minor 
produce Rs. 39,00,000, and receipts from gtating Rs, 12,00,000. 
'Hic steady improvement in forest revenue is worthy of note: 
between iSfi4 and 18^7 it averaged Rs. 36,39,000 ; by 1887 
the quinquennial average had risen to Rs. 1,10^59,000, and 
by 1897 to Rs. 1,74,50^000. During the same periods the 
expenditure had increased from Rs. (3,99,000 to Rs. 7143,000 
and Rs. 96,37,000 respectively, while in 1901 it amounted to 
Rs. (, I r,60,000. 'rhe proportion of expenditure to gross 
revenue is now about 57 per cent j and of this nearly 26 per 
cent, is spent on administration, 28 per cent, on wotlting, 
protection, and improvement, white the remainder represents 
capitat expenditure upon the constituilon of new Reserves by 
settlement and upon their demorcadon and survey, 
llie net tevenuc of the Indian forests has between [865 and 
1901 risen from Rs. 14,00,000 to Rs. S6,00,000 j and the yield 
of the state forests will, as the result of protecticin and improve- 
ment, be more than sufilident to meet increased demands on 
their prtJduce hereafter 

Free grant* In comparing the Government receipts from Indian forests 

gross Out-turn and the total exports, it has to be 
retnembefed that timber and other produce from state forests 
is given free (or st reduced rates) in large quantities to the 
people resident in the vicinity. In 1901 the value of thijst: 
grants amounted, at a very low estimate, to about t6 per cent 
of the gross revenue collected in the slate forests, while the 
enormous quantities of timber and produce removed free of 
royalty froni tFneUssed forest limd have further to be taken 
into considcratiDn. It has also to be borne in mind that then: are 
in India immense forest areas outside the direct control of the 
British Govemment, being the property of Nadve States or of 
pnvate individuals. The statistics regarding these forests are 
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dlfficulE to Dbta,fn+ as in many cases the areas arc unsurveycd 
or their administration is not separately controlled, but the 
following details are of interest. 

Tahing first the Important Native Stales, where a more 
or less complete system of forest managemcTit has been intre^ 
ducedt the followtrig may be mentioned ;:— joreita. 

Hydedlbtid possesses an area of about S(|uajrc miles of 
State forests, which produced in t^oQ a rei'cnuc of about Rs. 
2,80,000, ag^nst an expenditure of one-haJf that amount. 

These results will probably be much improved wheri the 
forests are demarcated and settled; at present there is much 
to be done in these directions, 

Mysore possesses about 2^000 square miles of Reserves, 
with a gross revenue in tgoo of abtmt 13^ lakhs and a net 
f-cvenue of nearly ^ lakhs. Nearly tbrec'fou.rths of the revenue 
is denved from the sale of sandal wood. Fire-prol«tion ex¬ 
tends over 1,500 square mile. 

Kashmir has 2,180 square miles of settled Stale for^tSi 
where Ere-prtjieciton. is well established. The revenue in 1901 
amounted to Rs. S,80^000. with an espendilure of Rs. 5,80^1300. 

Jodhpur, on a forest area of 34J mil>ST coltecTed in 

T901 a ret'CRue of about Ra. 30,000 and espended nearly the 
amount. 

Travanoore has r,&oo square miles of Reserv'es. ncmriy all 
being fire-protected. The ifv'cnije in iqor vras about 5'4 lakhs 
and the oependiture a little in excess of 2 lakhs. 

Besides these States there are others of less importance that 
possess large forest areas amoamting oti a v-ury rough estimate 
to about 42,000 square miles j while the forests owned by 
private individuals in the British Fro vines arc suppostd to 
extend to at least 77,000 square miles. Not that the whole of 
these area.? ore covered with tree growth, borne contain merely 
scrub jungle on hill slopes; in others the principal yield is 
grass or some Other minor product But there ore also tr^s 
cair^nrig valuable tim her; and as there is, ord imrily s|ieakingt 
no state interference with private forests, and no special law 
For their p^Kxrtion, it depends on the owners whether theyaic 
treated rationally, with a knowledge of them influence on the 
welfare of the people and the future income from the estate or 
regarded merely as a Bource of immediate wealth to the iudi^ 
vtdual possessor. The latter case is gradually becoming more 
rare > the example set by the OovEriTimeni of India, in tegu- 
latang the management of Btatc forests, and the results of that 
management tn increasing the prosperity of the country and its 


24 


THR INDIAN EMPIRE 


[chap* 


revenues, are too monirest tio be everlctoked- The advantages 
of forest conservancy ate accordingly now being recognized not 
Only by the more enlightened Indian princes but by private 
proprietors throughout the country. 

The foregoing paragraphs present a biief account of the 
ttetr ^ ^creation and managemerLt of the state forests of India, but 
genen] aflbrd no insight into the conditions that have in the past 
progress in these respects. In the creation of state 
forests the forester, first os an explorer and then as a pioneer, 
finds his sphere of action in advance of the wave of civilization 
caused by increased prosperity in the more settled lands. In 
his preparations for the trequirenients of the future he comes 
in contact with forest tribes who, whether limid or ferocious, 
simple Or cunning, all possess the common charactenstic of view¬ 
ing with intense Jealousy any interference with the habits and 
customs of their primitive life. To thcni, though perhaps thuy 
Only dimly realize it, the advance of civilization must mean 
either estinction or absorption into a population possessing a 
stronger vitality. The policy of the Government of India is to 
permit no sudden imposition of rtslrictions that may alter the 
accustomed mode of life of these tribes, but rather lo w^in 
confidence by kindness, and thus gradually to craite self- 
supporting communities, acknowledging the state as arbiiraiot 
of those questions hitherto decided by might rather than by 
Justice. It is on the manner of giving effect to this policy that 
the success of the inauguration of forest conservancy often 
depends; for hcre^ even more than in the com]Kmitively ovi- 
lized parts of the Empim, the work of the Forest department 
can only commence with the acquiescence of the inhabitants, 
and only progress with their assistance. 

W ith very few eatcepcions all forest tribes depend to a certain 
■extent on agnculture to supplement their food supply, even 
though hunting, fishing, and the collection of forest producUt 
may fonn the most irnporiani part of their occupation. Most 
of them aw nomadic of necessity; they move in quest of game 
and practise shifting cultivation at their temporary head-quar^ 
tersj all are armed with the beat weapons they can manufac¬ 
ture or procure; and as a rule tattooing in red or blue, or other 
methcMis of permanently imptessing the tribal murks on the 
skin, are largely nestHted ta It is evident that, with the restric¬ 
tion of the large areas over which these tribes are wont to roam, 
and the resulting diminution in the supply of food that the 
forests can afibrd, the formation of village communities possess* 
ing permanent cultivation must gradually umfuc; and though in 
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the first instance such villages art self-supporting even to the 
smallest detail of domestic requitements» yet in lime many 
savage custom?] and arts no longer necessary in a settled life 
will entirely disap] lear. 

probably the moKt primitive of all forest tribes are the jara- Typa*! 
was of the Andaman Islands^ Th^ are true forest foUtj who 
never leave the deep shade of the oi-ergrcen forest and subsist 
solely on the vegetation and animal life around them. Totally 
ignoiant of agriculture( they have only recently made acquaint¬ 
ance with the value of metals and arc now ready to take life, or 
to risk their owiij in order to acquire an iron implement which 
shall make its possessor superior to his fellows. With them it 
has hitherto been imjjossibte to open up friendly relations, and 
the armed escort that must accompany the workers in their 
forests is not always successful m protecting men and elephants 
from their arrowsL 

Numerous tribes, such as the Chins and Nilgis, still exist in 
the wild hill forests of Burma and Assam, who though warriors 
and hunters yet have permanent villages, more useful os 'tribal 
strongholds than as centres of ogriculturie- It is but a few 
years since entry into their territory meant death or slavcty, 
and still more recently their wetl-otgonijicd raids were a terrof 
to the surrounding country. To-day they are gmdually re¬ 
nouncing their savage life; for a knowledge of the power to 
punish followed by confidence, fimt in the individual and then in 
the Government, works wonders even in a single generation. 

More directly under tliese restmining influences arc the 
Kachins and KLarens of BurmaL The former possess no written 
language, they are worshipjiers of demons with whom imagina¬ 
tion thickly peoples the forests, hospitable but revengeful and 
unforgiving, and delighting in the moat persistent blood feuds; 
the btter are more advanced, reserved, and suspicious, yet 
mixing with the people around them and tending largely to 
Christianity in the pkee of a lost religion. Both practise 
shifting cultivation j both are huntcis who also hold human 
life of small account. 

Other tribes, less in num ber and of smaller importance either 
politically or to the Forest oflScer, are found surviving in almost 
every Provinoe in India. Under a lew gentle rule ihiqf would 
long ago have disappeared j at the present time their protection 
and maintenance is often ft first charge on the forest estate of 
the Empire, and in many localities the extension of forests and 
their management must continue to depend to some extent 
on the treatment and requirements of these jungle dwelkts. 
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In the successfijl mariaguinent of the forests one of the most 
impuriant details la the method by which the produce an be 
e:itTacted and conveyed to a profitable market. Howtn.Tr ex¬ 
cellent the main system of communications may be, there yet 
remains the problem of bringing timber or other material from 
the forest to the road, railway, or river that leads to the place of 
utilization. In very few cases can the use of costly appliances 
be justified in the eittraction of a widely scattered crop, and 
hence the large employment of bullocks, buffaloes, and ele^ 
phants in forest operations, not only in wheeled traffic but also 
by the more interesting method of carrying or dragging. In 
some parts of India the eTctraciion of prthduceis almost entirely 
dependent on the aid of bullDcks and bufTaloes, and long files 
of these animals, under the control of wild Banj^Iiras or Mu¬ 
hammadans, may he met on forest paths laden with bamboos 
or scantlings; in others cattle are yoked to larger limber and 
drag it by sheer strength to the desired locality. Farther east 
the employment of elephants in the working of large timber 
is almost universal. Here heavy logs of from a to b tons arc 
dragged to those creeks where good floods may be expected in 
the monsoon months, and are thmee attended in their passage 
to the main river by elephants, who push the stranded timber 
into the stream, or, at the peril of their lives, relieve a. ^jam' 
in some dangerous turn. Tht work of these sagacious animals 
does not, however, end in the forest ; for on the arrival, |>erhaps 
after many months of adventure, of the timber rafts at the sale 
d^pbt the elephant is again ready to drag the logs from the 
water, and is responsible for the methodical arrangement of the 
various lots, for piling the heavy timber of the reserve stock, and 
for the accutatc stacking of the sawn scantlings. It is not sur¬ 
prising that the value of these intelligent and willing animals 
should have increased with the extension of forest operations. 
Their price has In fact more than doubled during the past few 
years ; and the protection of the wild herds against the hunter, 
and the introduction of * kheddas,^ have become necessary if 
the supply of these valuable workers is to be maintained. With¬ 
out elephants it would, under present drcumstances, be impoS' 
sible to meet the demand for teak timber throughout the world. 
Later on they too will disappear, for the conditions of foresUy^ 
in Ii^dia are undergoing the most rapid changes, and when man 
interferes to assign the limits of the forest and regulate its 
growth he interferes also with the freedom so essential to the 
existence of its former inhabitants. 
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APPENDIX 

Since the closing of the Roya] Indian Engineering College, 
Coopers Hill, at the end of the session in 1906, probationers 
for the Indian Forest Service are appointed by the Secretary of 
State upon the results of a competilive estamination conducted 
by the Civil Service Commissioners. The period of probation 
extends over three years, two of which are spent at Oxford and 
the third on the Continent, ITjOfie who pass through the course 
satisfactorily receive the diploma of forestiy from the University 
of Oxford, and it is expected of them that they should also 
obtain a degree in the Honour School of Natural Science. 
They are then appointed Assistant Conservators in the Indian 
Forest deportment. 
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CHAPTER III 


MINES ANP MINERALS 

T:be The feature which stands out most prommentCy in a surrey 

of the mineral Industries of India is the fact that pracht^ly 
dmlD[>- nothing has been done to develop those ininerals which axe 
flnrt^of essential to modem metallurgical and chemical industries, 

minenk. ’^htlc most Striking prt^gress has been made durirtg recent 
years in opening out deposits from which pnxiucts are obtained 
suitable for export, or for consumption in the country^ by what 
may conveniently be called direct processes. 

Pcdlivc ftf In this respect India of today stands in contrast to the 
India of a century ago^ The European chemistp armed with 
indMtrks- clieap supplies of sulphuric acid and alkali, and aided by low 
sea freights and increased facilities for internal distribulion by 
the spreading network qf railways, has been enabled to stamp 
Out, in all but remote localities, the once Hourisbing native 
manufactures of alum, the various alkaline compounds, blue 
vitriol, copperas, copper, lead, steel and iron, and seriously to 
curtail the export trade In nitre and borax. The high quality 
of the native-n^e iron, the early anticipation of the processes 
now employed in Europe for the manufacture of Erigh-class 
steels, and the artistic products in copper and brass gave the 
country a prominent position in the aticicnt metallurgical w orld, 
while as a chief source of nitre India held a position of peculiar 
political importance until, less than forty years ago, the chemi¬ 
cal manufacturer of Europe found, among his by-products, 
cheaper and more effective compounds for the manufacture of 
explosives. 

ucreaic in With the spread of railways, the deseJopment of manufac- 
[np«^ lures connected with jute, cotton, and paper, and the gradually 
extending use o( electnctly, the demand for metallurgical and 
chemical products in India has steadily grown* Before long 
the stage must be reached at which the variety and quantity of 
products required, but now imported, will satisfy the condi¬ 
tions nece^ry for the local production of those which can 
^ economically manufactured only for the supply of groups of 
industries. 
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Inuring the three year^ 190T-5, the atumal value of theViiKof 
iirnporli into India of minerals and products directly obtained 
from minerals averaged £10,15^,252; and ihia is exclu-jmd 
sive of glassware, earthenware, poreulain, hardware* cutlery, 
machinery, millworlt, and railway plant, of which the value is, 
of course, very rnueh greater than that of the materials from 
which they are nmnulWtu.red, The value of these articles 
would add almost £8,000,000 sterling to the sums detailed in 
the following table, which shows the values decUued for im- 
fkQrted simple minerals and direct mineral products, nearly all 
of which are represented among the known itsources of 
India 
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The chief itenis among impotted mineral products are the 
metals, which, during the three year? mentioned, had art average pjjn^^l 
value of £5,500^000 stCTlingj without counting the value prodoa*, 
t>f the mclala used in imported mochinerj'* railway plant, 
and hardware. Iron artd steel together constitute 3,7 per cent, 
and copper lo-y per cent, of the total, while the other v’aluahle 
articles are mineral oil 24^4 pier cent* prucioos stones and 
pearls 8-J per cent., and salt 4-4 per cent. 

In the t^lc on the next page nn attempt is made, by adding DilHcnb 
together the so-called values of the minerals for which returns yrodoced. 
vou III. 
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Ate obtainable, to estimate the progress in the mining induiitiy 
of India dunng the past slk years. These va/ufr are not tn any 
sense comparable vith those for the same mineral^ im^iortcd 
from other countnes i they are in reality the /rrrt-j obtainable, 
cither at the pll-mouth in the case of coal and minerals 
consumed in the country, or at the sea-coast in the case of 
minerals esportetL In the case of manganese ore* for instiince, 
the value returned as nearly £t a ton at the Indian seaboard 
is about half that ultimately paid for the mincm] by the sted- 
manufacturer. 

From this table it will be seen that there has been a steady, 
uninterrupted progress in production, from an estimated tuIuc 

^jH 45 StS ^5 'H 1S9S to £4,988,537 in 190J—an increase of 
44-fp per cent, in five years, To this incnKise almost every 
mineral has contributed. 
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The products may conveniently be described in the order to 
vilinble ^ adopted in the official Manual of Eccuiomic tioology, which 
iDiDcnU. will contain a summary and complete list of the papers and 
reports hitherto published 

In this system of classification the minerals nrc grouped as 
follows 

I. C^rAvn and its tampeundsy including coal, petroleum, amber, 
,\nd graphite. 
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IL wiwWj, including the ores of gold, silver, 

tin, copper, zinc, lead, andmony, iron, iifianganrst% 
chromium^ nickel, cobal% tungsten, litfinium, and a!u- 
miniuni. 

IIL Matiriah for airntruttioHy including building and 
ornamental filone, slate, lime, cement, bridt-clay, and 
sand. 

IV* Minerah Mstd in varies itidiafriti, such as abrasive 
materials, mineral figments, refractory materials and 
materials used for pottery, for other indigenous in¬ 
dustrial arts, for agriculture, and for the chemicul 
industries. 

V, Qttrt-sionts* 

Coal, which lakes the first place in our system of class! fica- Cani. 
tion, Is at the same lime, to the country as a whole, the most 
valuable mineral product being worked. Its actual value, as 
estimated by the low price which is accepted for it in sales at 
the pit-mouth, comes next to that of gold ■ it is by far the 
largest supijoner of labour, and 94 per cent, of the material 
raised is consumed in developing the domtstic industries of 
the country* 

During the past twenty years the production of Indian coal 
has risen from r,397,818 tons in 18S4 to 7t438-38e tons in 
1903, and the consumption by the growing manufacturing in¬ 
dustries has progressed in a similar degrest, 

The railways have been the chief consumers of Indian coal, 

* and their rapid extension has naturally introduced it to 
markets, supplying the requirements of the large ports and the cadbyUis 
rapidly growing monuracturing irulustries near the large cities. ™lWvy** 
In 1884 only 68 9 per cent of the coal comumed on Indian 
railways was of domestic origin j but this proportion ha.s 
gradually risen until in 19^3, 2,12*, 585 of coal 

ccmsumedi by the railways, 99'a pet cent, was obtained from 
Indian collkries- 

The total imports of foreign coal have decreased, but in a 
smaller proportion, from 848,367 tons in 1894 to 192,729 tons ^ 
in 1903, while tnarkeis have been found for Indian coal at the cod. 
Indian Ocean ports, and exports have gradually risen from the 
begiruung of the trade in i &36 to 441,948 lotjs in 19OJ* It is 
evident from the comparatively amoJl amount of both imports 
and exports that the great development in the production of 
Indian ccal has been made possible by inenrased consumption 
in domestic industrio* The total local consumption is now 
about 94 per cent, of the production, and 30 per cent, of the of «*1. 
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average annual consumpdon of nedrl>' 6,ooo,Qoa ions of coal 
during the pa^t hi'c j-cars has been taken by the railways. 
Although the coal consumption on the railways has been 
gradually rising, the production and total consumption in the 
countr)' have increased at a greater rate; and it is evident, 
therefore, that other coaJ-consuming industrul enterprises have 
developed quite as rapidly as the railways. 

SooTcc* of Of the total output of Indian cool during the past twenty 
yKirs, about ij5 per cent, was raised from the Gondw^ 
coal-fields of the Peninsula, the remainder being obtained 
from seams of Tertiary age in Burma, Assam, the Punjab, 
and Baluchisdin. 

Tbe Good- 'Phe following table showi» the output from the Gondw^a 
coal-holds during the past five years 


PlWTlKe .HlfCfFHtijj, 


I^DOl 

1 rQ^i. 

j 


Sknoaci 

Daling .1 
iHUoncanj, , 
GTrldlli 

Thcml 

^ KljiEi«hal 

Rialgjuij . , 

ICtffTJlAL Tnuu : 
L'mirii 

CiyraAL Pl^ovI^rc^s: 
Mobpui ^ 

trench Valley 

WiTDrl . , 

HvUktAHAli; 

Sinpifiefti 

1 Tuba 

1 

401,31!! 

T«h. 

M5JO 

jaj 

7ia»ia? 

A97 

'-SSip+U 

i64r4®5 

39,^611 

4C9,]9i 

Toat. 

3,^1 
6^,Sti6 
1 , 946,763 
436 

3,541 

43.546 

148,470 

43l,3tE 

T«ml 

1 i?id5£3 

j,430,73<i 

319 

54f4J,ii3 

i7>»538 

4if^45 

153.53^ 

435.4^4 

Twii. 

33.SS7| 
766,»71 
^-493^7^9 

3 , 066,730 

•93-^77 

31.443 

»9 

137,623 

J<JpT33 

Total 1 

4.r57,*a6 

5 . 785.114 

6 , 364,681 

7po8j.i79 

7 , 076,376 


most valuable of the coal-fields in Bengal arc patches 
Sddr* Gondwana strata, faulted into the Archaean schists and 
gneisses, and arranged as a band roughly east to west along 
the valley of the Dimuda river 

S^iEinj easternmost of these fields, known as the R.lnlganj field, 

field. being the nearest to Calcutta, and oonsequently the earliest to be 
connected by railway with the chief market for coal, was the first 
, to be opened up, and is still the chief producer, having yielded 
per cent of the total coal-production in 1903. Coal was 
worked in this field more than a century ago, but its output 
merely supplied local requirements until the lilast Indian Rail¬ 
way entered the field in 1S54. 
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'i'he Goiidwina system is represented in the Rani^jarJ ficSd 
by beds ranging from the Talcher series the P^inchets 
{cf. VoL I, cfiap. ii), the strata being so disposed, with ^ 
general southctly dip, that the oldest rocks are found resting 
On the Archaean gneisses on ihc northern boundary of the field, 
field, while the younger series follow in order as bands, with 
outcrops trending roughly cast and west, until in the south the 
Pinchets are found as irregularly shaped outliers. The coal is 
confined to the Dimuda series, which in this field is divided 
into— 

R^tpinj stage . . + about 5,000 feet. 

3, Iron'Stone shales p ■ " about 1,400 feel- 

1, Barfloir stage . , ■ 

Coal seams occur in the BarJtkar and Ranlganj stages, and in 
this field about 69 per cent- of the total output is obtained 
from the younger or R^nlganj scatns. The formation lying 
between is worked for its clay irtm-stone nodules, which are 
used in the blast furnaces at the Bttcakar iron works. 

Coal from the older BarJkar seams dilTcts from, that raised 
from the RAntganj stage in containing a smaller percentayiB of KAHj^pj 
moisture tmd volatile hydrocarbona, with a larger proportion 
of fined carbon. The distinction is specially constant in re¬ 
gard to the included moisture. Barflkar coals yield very nciirly 
I per cent, of moisture, while the average amount in a scries 
of Assays of samples from the lower scams of the Rilnlganj 
stage is j*Si, and from the upper scams of the stage d S6 
per cenL 

Kc)tl to Ranlganj in importance, and gradually approaching ^ 
it in output, comes the jherria field, which is about 27 miles 
long and 9^ wide, including only the R^lganj iron-stone 
shale and Bartlkar stages of ih*; Dimuda series, with the base¬ 
ment beds of ralGheis. Workable cmJ occurs in the Rinigsn} 
stage j but opemtions have hitherto been confined to the 
Barllkars, in which there are eighteen well-defuicd and mostly 
^tkluable seams, varying from 5 to 5,0 feet in thickness. As in t^e 
Raniganj field, a large amount of damage has been done to the 
crjal In this field by dikes and sheets of a peculiar igneous rock, 
which in composition agrees more with the peridofite family 
than with any Other. The quantity of cool available 1^ how 
ever so manifestly in excess of the present, and immediately 
probable, demands that the question of coiiridering a possible 
exhaustion of supplies may ^ postponed indefinitely, i en 
years ago the Jherria field was not worked j but in 1894, 
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rDlIaving iti ooniifixion by Ji branch line ^Hth the Ea^r Indian 
Railway system, Jhe output vas t4,Sj^ tons^ and from this 
beginning the production rapidly increased, until in igoj, the 
output of Jherria (2,4?j3,y39 tonsj represented one-third of the 
total coal-production of India. 

The caal-held of BokfLro, covering 330 square miles^ lies 
rtKflr the west end of Jhemi There are some very^ thick 
scaiTLs in the held, and tbc total avail^lc coaJ supply is esti¬ 
mated to amount to 1,500^000,000 tons. The smaller field of 
40 square miles, situated in the RAmgarh iMJta of Hazlri- 
bagh District, includes representatives of the stages nui^ng 
from thu TiUchers to the Rajnfganj beds; hut the coal is much 
disturbed, and apparently not so pure as in the previously 
mentioned areas. 

At the head of the Dimuda valley the two Katanpurd fields 
|jg somhern scarp of the HardribOgh plateau. 

Of the two patches of Condwina rocks which contain coal in 
this oruiH the southern covers 7 a square miles, while the 
northern field has an area of 473 square miles. Some of the 
coal appears to be of excellent quality, and tlie amount ainih 
ahle in both fields is estimated at 8,815,000,000 tons. 

A field which has recently been opened up lies near 
D^tonganj, the admmistrarive head-quarters of PaMmau l>bi- 
trict. The conneidon with the East Indian Railway S)T>t«n, 
made in i^ot, opened this fieid for the market of the United 
Provinces, and in that year work commenced in earnest with 
an output of 3,881 tons, the pnjduction rising to 33,557 tons 
in 1903. 

The 5^11 patch of Gondwana rocks, covering only ii 
square milcfi, near the head-quarters of the Giridih subdivision 
of ila^bSgh District, produces the best steam coal raised 
in India. In 1844 it was estimated that the remaining re¬ 
sources of the field would yidd about 83,500,000 tons of coal, 
and this is being taken out at the rate of 750,000 tons a year. ’ 
In the area between the isolated Mandli mass of Dticcan 
trap on the cast and the main expanse of the same formation 
to the west, w'c ha%-c an eaposuie of Gondw^ rocks, which 
must have been preserved for some time by the Deccan trap 
TOvur, and have thus becj^ exposed to the weather com paraiively 
recently. Tho chief exposures are thus the Upper Gondwlnas, 
which form the Alohadeva section of the Satpuril rjinge, on 
which the station of PachmarhJ is situated. Underneath these, 
however, the lower coal-beanrig Gondw^nas ore preserved, 
cropping out on the north side near Mohpani, in Naraingh 
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pur Disiricti lud on the south, in ihc Districis of Bctill 
and Chhindwarn, ‘Vo what distance this group of Gond- 
wim rocJ« funs cast and west undirr the Deocan trap and 
the Narbadi allusaum is not known; die esposuie gives us 
a glimpse of the mineral wealth which ts hidden by the great 
system of tfa|>-flow 5 , 

'llie Mohj^ani area was worked from 1S62 to 1904 by the The 
Nerbudda Coal and Iron Company, and was then handed 
over to the control of the Great Indian Pcmnsiila Railway 
Company, by which most of ibc coal hitherto pri>duoed has 
been consumed A recent eslimatc gives the amount of wort- 
able coal in this field as rather more thjui S,000,000 tons. 

The great bell of Gondwana rocks, which stretches 
west from the iveighbourhaod of Rajah m undry along the valley 
of the Godavari and WardhA rivers, passes under the Deccan 
trap-flows about 60 miles south of KHgpur. At Waro-iA, near ' ■- 

its nofth-weslern end in ChOrirda District, and at Singareni 
to the south-east in the NLiijn^s Dominions, portions of the 
enornrous stores of coal tn this great bolt have been worked- 

Thc collieries near Waroril have been worked since i0yi by The 
die Government, but considerable difficulties have been met 
with, owing to the great inElux of water in the mines, and to the 
occurrence of underground fires aiising from the spontaneous 
combustion to which the coal is liable, A large quantity of 
the coal in this field has been complcicly destroyed by fire;, 
and the amount which can be profitably tiitacted is now 
rapidly approaching exhaustion, Otjcraiions are in progrr^ 
for the cKiension of itic railway beyond Warorl, and for the 
development of the thick seams of coal known to exist to the 
Hjuih of Chinda near the WardhA river. 

Tlie Singareni coal field is an elongated strip of Lower 
GondwOna rocks near Yellandu in the Ni?^'s Dominion^ 
having an area of 19 square miles. The priirctpal seam worked 
is about 5 or 6 feel thick, and u estimated to contain over 
40,oool,cnm tons of cod, but thicker Seams are akio ^mg 
opened up gradually. Since the commencement of mnimg 
operatiofui in this coal-field in tSS6 the output has rapidly 


risen to more than 400,000 tons a year. 

The band of Gondwina beds preserved in the ^ley of the 
hlahonadi and its tributaiTfs covers nearly as mueh ground os 
that In the G«Uvari valley, and although the lower coal-heaong 
beds are known at several places, the scams have not yet been 
worked. Those of Tilcher, Rimpur (lb river), Raigarh, and 
Korba are in Bengal, while fiurther north west, on entering the 
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area tinder the Central India Agency* wc have the fields of 
Siti(p:auJi* SohSgpur* and Umanl beyond the limits of the 
Mahinadl baslitr 


uSimi worked on the ^[ahinadI group cf Condw.lna 

field, exposures is that occurring near Unmria in the State of Kewah, 
on the Katnl-BiUspur branch of the Bengal-NSgpur Railway. 
Six good seams are known in this field, but only four are 
worked. The amount of workable coa] proved by shafts and 
borings is estimated to be about 34,000,000 tons, 'fho cob 
lerifts were opened up in iSEa, and the output has gradually 
tiKrensed to 193*377 tons in 1903, 

Slini"' Gondwilna coal occurring in India outside the 

fifld. ^ Peninsular area is that which has been prospected 

in the Darjeeling area and farther cast in Bhutan and Assam^ 
M the Grmdwlina rocks in these areas have been involved in 
the folding movements by which the HimAla)^ range was 
formed* the coal-seams have been crushed, and the physical 
characters of the coal itself have been impaired, while additional 
difl^lty in working would be Caused by the highly inclined and 
faulted character of the seams. 

fiSr™".* '[*“"8*' “**’*“?»“ of Cretaceous and Tcrtiaiy 

*ry coals. although some thin and poor seams of Upper JuTasste 
coal have b«n worked in Cutctu 


North 

Aiuni. 


Loal of Tertiary age is found in Sind, Rajpuidna* Baluchistan* 
along the foothills of the Himalayas, farther cast in Assam* in 
Burma* and in the Andaman and Nicobar Islands. The most 
frequent occurrence is in assodadon with Nummulltic lime¬ 
stones* though the richest deposits, namely those in north-east 
Assam, are younger* probably lULocene, in age. Of these 
extra-peninsular fields, the only formations producing coal are 
of Tertiary age. 'I'he output for each of these for the nasi five 
years is shown in the table on the next page. 

On the whole, the younger coals* which are being worked in 
extra peninsular areas* difler from the Gondw^rm coals in cem- 
taimog a larger projjortion of moisture and volatile hydfo- 
car^ns; and though as ^-ariable in composition as they are 
m ^kness ofseam, some coals arc obtained, as for instance 
]n A^m, with a remarkably low percentage of ash and a high 
t^oniic value. The high proportion of moisture in some of 
th^ younger c^ is, however, often a s^ous cause of 
deficiency in calorific value. 

'The most promising among these is the group of occurrences 
m north-east Assam* one of which ts now being worked by the 
Assam Railways and Trading Company, which commenced 
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0|>cfatiQns at M^kunif (27” 15^ ? 95 ^ 45^ E.) In il&Si. The 

cotHcries are oonnected by a metrc^aiige railway with Dibrugarh 
on the Brahmapuirii river, which, bdog ruvigable by steairets, 
forms both a market and a means of tmnsport for the coal. 
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The coal-boiring rocks to which the MAkum field belongs 
for 40 miles to the north-'easl, and cafl be traced for 
lOD miles to the south-west, along the northern front of 
the PAtkai range. Near MirgheritA, where the collierits are 
situated, the average thickness of the thickest scam now worked 
is about 50 feet, and in the Namdang s^fction it increases to as 
much as So feci, and is pcrsisteni with little variation for a 
distance of 6 miles. 

An iniCftstLng feature in connexion with these coal-nte^res 
is the almost constant associaiion with them of minernl oil and 

brine springs. ^_ 

It Is only necessary to refer briefly to the chief among The Bumnt. 
remaining occurtences of Terriaiy coal in the extra-peninsular 
areas. Besides that which has been worked with indifferent 
success in the Shwebo Uisirict of Burma, where the output 
reached 13,000 tons In 1901 but is now rapidly declining, the 
thick coal-seams in the Lashio and Nammaw fields in the 
Northern Shan Status arc rectiring atteniion on account of 
their proximity to the Mandalay-Lashio Railway. 

Possibly the most important of the coal depeistts in ihu west i^ndiU- 
occur in BaluchistAn, where, however, the disturbed stale of the 
rocks renders mining operanons difficult, expensive, and often 
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danger!tuts. Besides the small mines noir open In ihe Sor 
range, 5<.>uth*east qf Quetta, and m the Bol^ Pass at Mach, 
coltieHea have been t^otked since 1^77 at Khosl (jo“ 12' N.; 
67° 40' E.) on the Sifttl-Pishln Railway, 'fhe two seams worked 
have an average thickness respectively of 36 and 57 inches, and 
sbee the commencement of mining operations in *677 the 
output has gradually increased to 36,444 tons b 1903. 

The coal which has been most worked in the Punjab Is 
that long known to exist in Jhelum District, on the Dandot 
plateau of the Salt Range. The onJy valuable seam varies in 
thickness from iS to 39 bches^ forming a basin under the 
Nummulitic limestone. The mines at Dandot and at Pidh, 
three miles to the north-east, have been worked for the North- 
U'estem Railway since 1R34. Recently the coUbdes have 
shown a decibe in output, from a maximum of tons in 

1399 4 Ji 7®4 iwis in 1903, and during the last tuMj years they 

ha^ic been worked at a loss. 

Some minor works, not bej'ond the scale of ordinary pro¬ 
specting operations, have been conducted on the deposits of 
Jurassic coal in Mulnviali District The deposits two miles 
norti) of K^liltdgh arc estimated to contain about 73,000 tons 
of coal, of which less than 1,000 tons a year are being entractcd. 
More promising deposits of Tertiary coal occur in the Maidiln 
range, tiAenty-four miles farther west, but no mining in this 
locality has as yet been attempted. 

► A lignite of dark-brown colour, with included lumps of fossil 
resin, occurs in association w-ith Nummulitic nocks at Palana b 
the State of Bikaner, Rsjpui 3 na. In 189S mining operatians 
wore started at a point where the s^m was found to be 30 feet 
thick j and a branch Ibe, jo miles long, to the Jodhpur-Bikaner 
Railway, has been constructed to assist the development of the 
colliery. There has been a gradual increase in output since 
rgoo, the return for 1903 being 31,764 tonsL The physical 
characters of the natural fuel form a drawback to its use in 
locomotives; but recent e,vi)criments are said to show that 
satisfacto^ briquettes can be made* m which the proportion of 
moisture is reduced, and the fuel rendered less susceptible to 
atmospheric action. 

More rapid progress has been made during the past few 
years in developing the petroleum resouices of India than in 
the case of any other mineral product. In 1894 the production 
amounted to 11,500*000 gallons of crude oil; by 1903 it had 
(iscn to nearly S8,ooo,oe>o gallons^ India* how'cs'er,contributed 
Only 1+39 per cenL of the worid^s supply of mbeml oil in the 
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same year, and is still a large importer of fore^n oil, of which 
about 75 per ccoIt amouniing to 6+,i5oo,0£» gallons a ycar^ 
comes from Russia, and ig per cent, from the United Suics, 
while large quantities are now being obtained from the pro¬ 
ductive fields in the Dutch East Indies. 

The petroleum resources of India are confined to the two 
systems of folded rochs at cither end of the Hiniillayan arc 

(i) the Inlnian system on the west, including the Punjab 
and Baluchistan, and continued beyond British limit'; 
into Persio., where the oil'Iields have attracted interest 
for many j'ears j 

(a) the Arakan system on the east, including Assam and 
Burma, with their southern geotectonic ealension to the 
highly productive oil-fields of EumatTa, Java, and Borneo. 

In both areas the oil is assoctaicd with I'erriaiy strata, and 
has probably had similar conditions of origin, but the sinictu^ 
features of the two areas art not equally suitable for the 
retention of oil in natural reservoirs. In Burma, howeveTj the 
conditions are ideal: the wcH-tnown Ycnangj^ung field lies m 
a NNW.—SEE. flat anticline^ the a^isof which by variation in 
pilch has produced a flat dome in the Kodoung (met. The 
cocks in this dome include several porous sands at a depth of 
over soo feet, covered by impcnious clay-beds, which help to 
febtin the oiL In the Baluchistan area the rock-folds have been 
truncated by agents of denudation, or have been dislocated by 
earth movements, and much of the original stone of oil baa cm- 
sequently disappeared. Oil-springs are common enough, but 
they are not connected with reserv oirs which can be tapped by 
artificial means. 

In the Punjab, oil springs have been known for many years 
to exist In RiwalptrKli District and farther to the south 
west ; but the total output of the Punjab is small, ranging 

between i,ooo and 3,000 gallct^ “ . l 

Unsuccessful attempts hivvc been made to develop the oil 
resources indicated by springs in different parts of Baluchistibi. 

The most prominent of these are near Khallan in the Warn 
Hills and Moghal Kot m the ShiriEni country, inhere small 
springs, examined in iSgi, were found to yield oil of a very 
high quality. 

As long ago as 1865 an account of the Mikum area was Amm, 
published by Mr. H. B. Medliooti, in the MemPiri c/jAt 
GWbfiW Surv^f and trial boring? wert then recommer>de<l 
This advice wos followed iti 1B67, when a Calcutta firm 
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obtained perniission to pitKpect, and stniclc a pnomking otl^ 
spring at a depth of 1 ifi feet near M^unt; but nothing more 
was done until tSSj, and only very slow development occurred 
during the following skteeJi years. The Assiam OU Company 
was, however, formed in April, 1899, with a nominal capital of 
j^3ia,CH3o^ most of which was quickly cullud up and invested in 
the erection of a new refinery at Digboi and in systematic 
drilling operations, with the result that the output rose from 
gallons in 1901 to 3,539,000 gallons in rpoj. 

The belt of Tertiary rocks, stretching from the north-eastern 
comer of Assam for about 180 miles south and west, shows 
frequent signs of oil, nearly always in association with coal and 
sometimes associated with brine^springs and gos-jeis. The 
series of earth-folds in this oomer of Assam stretches south¬ 
wards to GSchar, and through the little^known Lusboi Hills 
into Aralconj in the same system of parallel folds occur the 
oil-fields of the Arokan coast cm one side of the Voma (nuige) 
and those of the Irrawaddy valley on the other. 

The most productive oil-fields of Burma are those on the 
east^ side of the Anikan Voma (range), in the Irraw addy valley, 
forming a belt stretching from Magwo District, in which the 
well-known field of Venangyaung occurs, through .Myingysui 
which contains Singu, across the Irrawaddy into Pakokku where 
\cnangyat is situated. Oil is, however, known farther south 
in Miiibu, Thayetfnyo, and Prome, and farther north in the 
Chindwin valley; but these areas have not yet been thoroughly 
prospected, and the great development which has recently 
uken place is the direct outcome of work in the three fields, 
Venujigyaung, Yenangyat, and Singu. The following table 
shows the production of the Burma oil fields for the past five 
years s— 
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An amber-like fossil resin is worked in the Hukawng ralley, 
and occurs in very small quantities under somewhat similar 
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canditions in clays of Miocene age at Mantha in Shwebo 
District, and in the oil-fie^d of Venangyat in Pakokkti District, 

Upper Burma. Much of the material brought from the H ulcawng 
valley is sold in the Mandalay bi^£^ for the manu&ictiuc of 
beads for rosaries, (ear-cylinders), and other trinkets 

for personal ornament. - , l i t 

The amber of Burma differn in chemical and 
characters from previously known varieties, and the name ^ P 
‘burmitc' has consequently been suggested for it. The ivcU* 
known amber of Eastern Prussia coutaimt from to 6 i^r 
cent, of succink acid, and is consequently known to Uie 
irtineralogist as sucemite; but the Burmese amber contains 
no succinic acid, though the products of its dry distillation 

include formic acid and pyrogalloL 

Graphite occurs in small quantities iit various parts of India Grupb.it- 
—in the 5<«al!ed khondalite series of rocks in the Viiiigapatam 
Hill-tracts attd adjoining Chbattls^garh Feudatory States, in a 
corresponding senes of rocks in Cootg, in theG^vari District 
of the Madras Presidency, and in the Ruby Mines Distract of 
Upper Burma. But no progress has been made in mining 
except in the State of Trovancore, w htJo the amount of graph ate 

iMised in 1903 was 3,394 tons. . 

Of the metallifcrouH minerals known to occur in India, none 
have been worked in recent years except gold, tin» inm, 
manganese, and chromium. Pbtinum, iridium, silver, copper, 
xinc, lead, antimony, nickel, cobalt, tungsten, titanium, and 
aluminium are known to ootutt and for some of them a con- 
siderablc amount of prospecting has been undertaken. 

The most mluable among the metals is gold, which» besides 
being washed in small quantities in the over gravels of various 
parts of India, k mined from a rich reef on the Kotilr field in 
die Sute of Mysore, The attention of European prospectors 
was directed to this area b> numerous native workings of 
unknown age; and since openJlions commenced on a large 
scale, shortly after iSSo, the gold extracted, up to the end of 
1903, has reached a vol ue of nearly £ 19,000,000 sled mg. | 
this iieriod live companies have paid ^£,150,000 in dundcnds* 
while the Mysore Stale has received nearly 1,000,000 os 
its royalty. The deepest workings, now som^hat more th^ 

1 000 feet below the surface, show little diminution m the 
value Of Tundth of the auriferous quart? vein. Ehinng the 
past five years the timount of quarts crushed has increased 
from 337,636 tons in 1S9S to 54 ^, 75 ^ ^ 

value of gold extruded has increased from £1,576,000 in i8g8 
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to j^3ti34^ooo in 1903, 'J'hii jield per ton of quartz crushed 
has declined during the samo period from to ^^4 1773, 

the economies mtxoduced by e^ctended experience in mining 
and milling the ore having permitted the ejctmction of IcJwer 
grades of quartz. 

Of the improvement schemes which tend to reduce working 
C3q)cn5cs, and thus prolong the life of the Kolir gold field, 
the introdticdon of cioctric power from the Cauvery Falls, 
undertaken by the Mysore State, is probably the most 
important, 'Hie supply commenced about the middle of 
1901, and has regularly provided a JiUle more than 4,000 
horse-power to the various mining and metajliirgtcaJ works. 
The power is transmitted from the Cauvery Falls over duplicate 
lines 914 miles long. The cost to the companies for the first 
year was £29 per horse-power, reduced in succeeding years to 
£i 3 . The success of the scheme has led to its enlargement, 
and works in progress will enable the Mysore State to increase 
materially the power available for consumption. 

The Dhirwir system of foliated oclUsts, forming the 'country 
rock * of the auriferous quartz In the Kolir field. Is represented 
by bands of similar rtKks folded into the gneisses in ^'orious 
parts of the Peninsula. In many places quartz-veins in these 
rocks have been worked for gold hy past generations, of whom 
little or nothing i$ known except from the traces of their 
ancient attempts at mining, which in some cases were by no 
means on a small scale, as workings have been found in the 
Nizam's I^ominiona and in DhlrwiLr extending to depths of 
more than 500 fecL 

In the Oangpur Statu and in parts of the District of Singh- 
bhiUm, in. ChotA Nigpur, there are numerous accumulations of 
rude stone-enuhers and mortars, which were apparently used 
by the ancient workers for grinding the auriferous vein-stuff. 
In this particular area, however, no deep workings have been 
discovered j and it seems probable that the ancients made 
many attempts to extract the gold which is widely disseminated 
in this area, but, like the many prospectors who.ha^'C worked 
in Chotfl Nagpur duripg recent years, found no spot sulbctently 
remunerative for extensive operations., 

^tside the Mysore States the only operations on gold quartz 
which have been developed to an appreciable degree are those 
of the Hutti and Wundalll mines in the Niz:Sm^s Dominions^ 
and of Kyaukpazat in Upper Burma. Al the U'undalli mines 
7,aj3 ounces of gold were recovered in 1899; but the mines 
Wfire closed in [900, and the Hutti mine was the only one stiJl 
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at work a! the end of 1903. Cfishing commenced at the 
Kudi mine in Febniiu^^ igoSj subscqnetii monthly 

returns have shovm a gradually increasing output of gold^ the 
total for 1903 being 3,414 ounces. The Kyaukpamt mine in Iturnii. 
Burma for some years raised between 1,000 and 2,000 ounces 
of gold a year ; but in 1903 the particular auriferous chute 
exploited Tvas worked out^ and the mine, after some eiiploratory 
operations, was dosed. 

Alluvial gold-washing is carried on in muny pl^es in British 
India; but from the fact that the washers invariably combine ^ 
this pursuit with other occupations, and because the individual 
return is exctedirigly small and is locally absorbed for jewellery, 
complete statistics arc not available Returns for 1^3 show, 
however, that 1 q 6 ounces of alluvial gold were obtained from 
the IJMlakhi jwist?™/ of the Kashmir Slate. This amount may 
perhaps be fairly taken as an indication of the annual yield from 
this portion of the Upper Indus. 

Dredging for alluvial gold above Myiileyin.^ on the Upper 
Irrawaddy was commenced about November, 190a, with a 
dredger capable of dealing with 10,000 tons a week, T^c 
whole of the Mason (until Jure, 1903) was spent in prospecting 
the riv'cr bed. Five or sis spots were thus tried, and the 
results were considered to be sufficiently satisfactory to warrant 
mi incteaJie of dredgero. 

During the past two years surv'cys of the auriferous deposit 
of India have been in progress. These, so far as they gOy give 
little hope of the discovery of rich alluvial deposits in Pcnmsular 
India, or indeed in any part of India aflecied by the monsoon 
rains, and dependent on them alone for the supply of the riversr 
For concentration of gold a comparatively equable current is 
(jsj^tial—a condition rarely obtainable in the gravel river-beds 
of India, whute alone gold would be found, for these are almost 
dry during the cold weather and become roaring torrents in the 
rains. 

The greater possibilities of dredging on the Irrm^addy appear 
to arise from the fact that the waters of that river ate derived 
from ranges where, even during the cold weather, the rainfall 

is heavy. , 

Isolated crystals of caBsilcrite have Ijeen found ss constituents Tin. 
of pegmatite veins in the Pabnpur State and in MaAlribagh 
District, while in the latter area instaiKcs are recorded of the 
accidental production of tin from river-sonds by the native iron- 
smelters. The principal deposit of tin ore in 
District occurs in the Pfllganj estate near the Barlkar river; 
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and unless Ihe prospecting operation^ cirHed out some years 
ago wrongly described, this deposit has received tess 

attention than U deserves. 

The only [persistent attempts made to work tin have been 
in Burma, where cassitetite is obtained, by wasbing river^gravcls 
in the fiawlake State, Karenni, and in the Tavoy and Mcigui 
Districts of Southern BijrTna< ^Phe average annual producdon 
in the last-named Districts is about Sj tons a year, valued at 
slighdy under £7,000. 

It is not without s%nlhcance that these deposits in Hurma 
occur in a bell which is notably stanniTerous on the north side 
in the Yunnan Province of China, and farther south in the 
ilalay Peninsula, where the rich alluvial deposits produced 
54 p'lr cenL of the world^s supply in 190^. Veins carrying 
tin ore are found in the gr^itic rocks which have given rise by 
dismtegiation to the alluvium in which the ore ij concentrated, 
but such occurrences in situ have never yet proved rich enough 
in the Malay Peninsula to btr worth mining. 

ITie i^oduction of tin in India does not nearly approach 
the rer^uiiements of the country^ The average annual import 
of block tin, nearly all obtained from the Straits Settlements, 
amounts to r,j4j tonSj. valued at £137,000. 

CopfKT. Copper was fomurly smdted in considefiible quantities in 
Southern India, in Rajputlna, and at various places along 
the outer Himalayas, where a persistent belt of kiUas-like fock 
IS known to be copper-bearing in numerous plooes, ns in KulU, 
Garhwil, Kepil, Sikkim, and Bhutin. In Choti Nagpur 
Several attempts have been made to work lodes reputed 
to be rich in the metal j but in all such attempts the ore 
has been smelted for the metal alone, and no effort has 
been made hitherto to utilize the accompanying sulphur as 
a by-product. In Singhhhilm District, a coppef-bcaring belt 
persists for a distance of 77 miles, and includes several rich 
lodes, some of which, at fUjdoha, have been proved by ■ 
exteiisive prospecting operations to depths of 333 feet. At 
B^roganda in the Gindlh subdivision of HazSiibigh, a low- 
grade orfrbed of about 14 feet in thickness has been pro¬ 
spected by shafts to a depth of 330 feet, and an unsuccessful 
attempt has been mode to work the ort 
The recent considerable increase in the \'alue of copper 
aM brass imported from Europe has revived interest in the 
cI<^p<>s^tl^ Ffofh the tflljTc given oti it will 

be seen that the imports of copper rose in v^lue from £693,836 
in 1901 to £1,331,144 in 1903, and now form rnore than 
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IP ptr cent, of tht average total imports of miricTals and 
ntiriioira] products and about ao per cenL of the total value 
of imported metak- 

Galcria Is very widely distribitted throughout the Purtna L^, 
rocks flJid older crystalline schists. In a vt^y large number J 
of these occurrences considerable proportions of silver have 
been oburined by assay; but although the galena was largely 
worked by natives in the past for both silver and lead, the 
attention of European investors has not persisted beyond the 
prospecting stage. 

Near Pangyang In the Northern Shan States an attempt 
is now being made to wotfc lodes in which ores of lead, siU'er, 
and line are associated with one another, and which were 
formerly worked on an extensive scale by the Chinese^ who 
have left large quantities of argentiferous slag possibly amenable 
to treatment by modem metallurgical processes. 

Prospecting operations for antimony ores, among whkh Aottocoy. 
stibnite is the most promtneni, have been carried on in 
Southern Bumm, and in Uhul, where a Urge deposit occurs 
near the Shigri glacier. The latter site is included in a mining 
tease recently gran led, and an attempt is about to he made 
to mine the ore. 

Although only one attempt to manufacture iron on European litm. 
lines has been successful in India, the countty has establish^ 
a reputation, for large de|>o$it5 of rich and valuable ores; and 
there is no doubt that the existing manuftciuTE of wtought 
iron by a direct process was widespread before the date of 
the most ancient historical records, while the manufecture 
of the ancient wooti anticipated by many centuries the 
cemeTitation process developed in Europe for making the 
linest qualities of steel. 

The native iron-smelling industry has been practically 
stamped out by cheap insported iron and steel within range 
of the railways; but It still persists in the more remote tracts 
of the Peninsula, and in some parts of the Central Provinces 
shows signs of slight Improvement, 

The most abundant iron ores arc the minertU magnetite 
iind hematite, which occur in numerous places with quart/, 
making quart* iron-ore schists which ore generally members 
of the Dharwar and other Archaean schist scries. The most 
conspicuous ejfamples of this class occur in the Salem District 
and the Sandur State within the Bellary District of Madras 
and in the Chanda, Raipur, and Jubbulpore Districts of the 
Central Provinces. 
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llie chief or& QQw iised at the Bartlkar iron'WOrks- fer the 
nmniifiicture of pig-irort is a clay-ironstorw: contain] ng 45-48 
per cent, of iron, and oocuTfing as nodules in a shaly formation 
separating the BarAkar and RSnTgflnj stages of the DAittuda 
serica in Eengah Until recently pig-iron only vms made at 
the BarAkar iron-worlcs, but arraiigemcnta are now complete 
for the manufacture of baak eteeh 

The mining of manganese One has sprung up within the 
last twelve years^ and has developed so mpidly that India 
now takes second place among the manganese^prodlucing 
countries in the world, with an output during the year 1905 
of J7it£<i6 tons, llic following table shows the output for 
each of the past five years :■— 
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In the \ilgpur area the manganese ore occurs as lenticular 
masses and bands in the cjuaruiteSf schists, and gneisses and 
appears to have been formed, at least partly, by the alteration 
of rocks composed of tnangancse-garnet, with which the aibeial 
rhodonite, a manganesevpyroxene, is often associated. 

'Hie ore-bodies frequently attain great dimensions, and their 
disposition as irregTilar lenses along the strike of the enclosing 
schists natuiaJiy influences the miner in bying out the 
boundaries of his ^ claims.' A deport near IhtlAghAt is 
1 1 miles long j at Mlnegaon in the Nagpur District the 
ore-body is i J miles long; while at Thirori in the Bitlilghat 
District it Is ntarly 6 miles in length. As cJiamples of great 
breadth may be quoted KAndri, 100 feet thick, of pure ore ; 
and RJImdongri, 1,5^ and unaltered s^icssaitile 

(manganese-garnet) rock. The depth of these ore-hodies is 
quite unknown, as the so-called mining has so far barely 
passed the quarrying stage, and the^ question of posible 
exhaustion does not enter into the calculations of the present 
oimtrrs. 

The Nagpur ore is tj-picaUy a mixture of braunltc and 
psilamelanc, though it sometimes consists entirely of braunite— 
a hard, compact, pure orev ranging well over 51 per cent, of 
manganese. 
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In the north west part of BhandSra District there are 
fourteen localities known to contain tnanganese ore, and 
a certain amount of work is in progresi, In BilJ{^hlt qix. 
District the ore hai been found at ten placet in the wcsl of 
the District, Mining is being carritid on near the town of 
HilAghit, and another large deposit occurs at Ukua in the 
Baihar faAsU. In ChhindwJra manganMe ore uiists at eleven 
localities in the /itAst/, while it has long been know'n 

near Gosalpur and Sihot^ in Jubbulporc District, The ore 
has rtl*o been reported from the Khairigjirh and KSlUhandt 
States. 

■J be deposits in the Central Provinces possibly belong to 
the same group of rocks which farther to the south-east were 
first worked for manganese ore in the Vinanagram estate; 
and the Lntiainediate jnnglc<overcd country, which is vety 
little known» may >'ield further uccurrences of the orts on 
niore s)Titctnaiic exploration- In oiher parts of the Madras 
Presidency the ore has been discovered in the Kallikota estate 
in Ganjata District, and in the Sandur hills of BelUry- 

One deposit has been recorded in the State of Gwalior, and 
one is now bdng worked in Jhilboii+ from which 
were obtained in 1903+ while there are seseral localities at 
which poor ores are found tn the Dblr forcsc, 

In the Bombay Pfcsidcnc)V manganese ora have been 
found at sevend places around Mahibolohwar ^d Sltlra, 
in the southern part of Bclgaum Dirtnct* in BijUpor, nar 
Jainbughora in RewA KJlntha, and in DbirwSr Distncl, 
wbere prospecting operarions are in progras. Manpnwc 
has been also report m the Tavoy and Mcrgm Dirtriew 
of Southern IJurnia, in the NiMin'i Dominions, ai>d in the form 
of maiiganiferous iron ore near Chaib^^ tn Ghoti KJtgpur* 

Chromite is known to occur with the peridotites of thcChroniam. 
‘ chalk hills * near Salem, in the .iVndamons, and in Bahichuan. 

Attempts were made many yean 4 tP> work the deposits 
near Sidem, but were not peniMed in. In BahicbistAn the ore 
occurring in the Pkhtn and 7 iiob Di«ricts is being extrseted, 
the output for the first year of work (1^3) being retumed as 
J84 ton*. Larger quandiies are now bdr^ raised, the aroount 
for the first half of 1904 being i,Si6 lons^ 

Cobalt ores have long been known and used in Rijputiini, “*J 
wbt:re they are asaociated with nickel and co]^>er ore* near 
Khctri in the State of Jaipur. Nickel has found to the 
exicnt of I 84 per cent in the pyirhotite which occurs in the 
auriftnous quarii vems of the RoDr gold-field, 
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Tungrtcn, Wolfram occurs with tin ore in the alluvioJ deposits of 
Southern ilurma and in the Southern Shan States^ but no 
attempt to work it has been made hitherto. 

Titanium occurs tn iimcnite widely disseminated through 
some of the crystalline rocks of the Peninsula, but no ca.se is 
known H'here the ore is sulScientiy abundant for cooncmiic 
dcidopment. Molybdenum is found as isolated plates in 
pegmatite %'eins in parts of Chot 5 NSgpur and at one place In 
Assam. 

Until recently the occurrence of bauxite in India was not 
definitely determined It is now, however, established that 
many of the deposits of lateritc, which are so abundant 
throughout the Peninsula and tn Burma, contain large pto^ 
portions of alumina in the fonn of hydrate, intimately mixed 
with the corresponding hydrates of iron, as in the substance 
known in Europe as bauxite, which is largely mined for the 
manufacture of aluminium. In addition to the latenies which 
are now in course of formation by the decomposition of 
aluminous rocks under the peculiar conditions of a^ tropical 
climate, there are remains of deposits formed in pist geological 
ages; and so far as can be judged by the results of recent 
suneys, the quantity of this matcnal in India suitable for the 
extraction of alumina, and hence for the manufacture of 
aluminium, is out of all proportion lo the prestmt demand. 
The economic development of these deposits must, however, 
facilities for the extraction of die punhed alumina in 
India, as the price of bauxite is too low to cover the cost of 
raining and subsequent transport to Europe and America. 

If the extent of the use of building materials could be 
expressed by any recognized standard, it would form one of 
the best guides to the industrial de\-elopmenE of a country’. 
The Brtempt made to obtain returns of building stones, raad^ 
metaU and clays used in India w:as abandoned w hen it was 
shown, in iftgg, that the returns could not possibly rank in 
value much above mere guesses. 

In the absence of statistics, it is difficult to exprtiss shprUy 
the trade in a material so widespread as common building 
stone. There are, however, a few features which ore specially 
developed in, if not peculiar to, India. In the southern part 
of the Femnsula, ^nous igneous nocks—the chamockite series 
near Madras, and the gneissose granites of North Aroot and 
Mysore-are largely used ; in ihe centre, slates and limestones 
from the Cuddapah series, and basalt from the D&xan trap- 
flows, are quarried. In Central India, die Central and United 
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I^ovincesj ihe great Vindhyan system provides Inconipamblc 
sandstones and limestones, while in BcegaJ and the Ccntnl 
Provinces the Gondw-ina sandstones art' used on and ntsar the 
coal-fields. In the NarbadA ™lltjy the so-called coralline 
limestone of the Bagh series forms an ejccellcni building stone, 
with some claim to inclusion in the ornamcnLil class, /Xmong 
younger rocks, the NummuHtSc limestones in the north-west 
and tn Assam ar^ largely rjuamedj while the forammiftraJ 
Porbandar stone in Kithilwir is extensively used in Bombay 
and Karachi. 

The abundant development of conaelionary carbonate of 
lime in the great alluvial plains, and the extensive develop¬ 
ment of laierite In the Pcnlnsnla and in Burma, arc dependent, 
in their more pronounced forms, on conditions peculiar to 
tropical climates j and these tw‘o suhstancjes, the socaltcd Aantar 
and laterite, art among the most viduiible assets in building 
niatcrial possessed by the country. 

The three great i^ysical divisions of India, being the result 
of three distinct geological histories, show general contrasts in 
ihe materials available for simple as well as for ornamental 
building purpose^ In the alluvial plains, buildings of im- 
por^mce are usually made of brick, but the suTTounding tracts 
furnish a supply of stone, which is steadily increasing with 
improved fadlities for imnspon. The monotonous line of 
brick and stucco buildings in Calcutta is now being relieved 
by the introduction of Vindhpn sandstones from MiriJpui 
and the calcareous freestones and huff traps brought from the 
western coast. But the use of Italian marbles, mainly for 
floorings, and, in a smaller way, the introduction of polished 
granite columns and blocks from Aberdeen and Peterhead, 
still continue, mainly because these m.'Uerrals, which are no 
better than those of Indian origin, are placed on the market 
at cheap rates and in a manner suitable to the immediate 
requirements of the builder and arehitecL 

During the past three years the building materials imported 
from foreign oountries into India have had an average annual 
value of £17+970* of which £19,530 is due to imported stone 
and marble, and about £10,000 to marble alone. It is 
naturally surprising to find that a country which owes its 
reputation for architectural monuments as much to the fact 
that it ^lossesses an unlimited supply of omatmmial building 
stune as to the genius of Its people, should depend on foreign 
supplies to the extent indicated by thiae impoft returns. U 
can hardly be an accident that each dynasty which has existed 
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in India since the wDcideTful Buddhist topes of SSnchl and 
Bhlrhut Were erectedi has been merited by the erection of 
great monuments in stone, and there can be Htile doubt that 
the abundance of suitable material ans an important contribu¬ 
tory cause in the growth of Indians reputatian for architecture. 

Besides the architectural remains left by the Buddhists, 
there are famous works in stone by the Hindus of the eighth 
to tenth century, including the great Dra^tdian temples of 
Southern India, mostly built of granites and other crystalline 
rocks, and the richly ornamented buildings of Orissa and 
Chiinda, built of Gondwana sandstones. The Patbiln<i and 
the Mughals udlioed both the Vindhyan 5andstonc^t of Central 
India and the beds of marble in Rijputana for building their 
magnificent nwaquta, palaces, and tombs in the cities of 
Northern India* It is only necessary to mention hereAkl^ar^s 
city of Faiehpur STtri, where the red and mottled sandstone of 
the Bhanrer series was used and tlie famous Tlj, built mainly 
of white Maktlna marble, with elaborate inlaid work of yellow 
marble and shelly limestone from Jaisalmer, onyic marble from 
the Salt Range, black calcareous shales finom the Vlndhj'ons 
ofChitor, malachite from Jaipur, cornelians and blood-stones 
from the Deccan trap, and red jasper from the Gwalior 
(BijAworJ series. 

Limet wul The subject of building materials includes lime and cement, 
which, obviously, arc obtained from the most conveniently 
situated depcjsits of limestones, like those of the Vindhyan 
series, w'orktd near Satnl in the Rewah State, and at Katni 
in Jubbulporc District ^ or the various bonds of ci}‘slaJline 
limestone in Madras, Central India, and Rfljputllina, and the 
Nufnmulitic limestones of i\ssani. 

Kifljjpr. Qjig qC most widespread and interesting sources of lime 
is the material generally known by the name q{ ianiar. The 
commonest mode of octumince is in the great alluvial deposits, 
in which the caJcoreutis substances have segregated from the 
r«i of the materials, and have grown into irregular lumps like 
Hints In chalk, includir^ in the concretions a certain amount 
of the argillaceous substances, which, when the is burnt, 

is present an a proportion not far removed from that necessary 
to produce an hydraulic lime. 

There ore few parts of India in which clay h not found in 
Teiy Dia- a character suitable for common bricks, tiles, and poiieiy ; and 
teriOlA in some places the finer varieties, such as those found near 
Jubbulporc and the scKolled MttihUi miiH of the Bikaner 
Stale, are used for the manufseture of the belter grades of 
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pottery, whtch have acquired £i considerable reputaiion for 
artutic irtitit^ Pottery of various kinds is also mask from 
the Gondwana claj-s in the neighbourhood of Jubbulport and 
at R 5 nlgan> Potash felspar, for use m pottery manufecturu, 
is obtained from the numerous pegmatite veins in the Bengal 

pi-B H Of Ih-clihoDd to tiumhois OfSl..,. 

worken along the outer Himllajm, rrhuic the foliated tocta, 
though often not true clay-slates, posscfss an even and perfect 
fissility, which enables them to be split for slabs and even 
fine roofing slates. In Kdngia District a joint slock comply 
has organised the work in a systematic manner, and has 
proved a financial success. The same company woxH quakes 
in clay-slate among the Arlvalli series near Hewan, south of 

^^in^ the Kharakpur hills, a private company is working a 
slightly metamorphosed phylliie, which, though not ^ving the 
thinnest vaHeties of roofing slate, produces fine slabs for «hich 
a more extended use is continually being found, blate is oho 
worked in ^-arious parts of the so-called transition senes of 
rocks of the Peninsula; but no figures arc available to show 

the exttmt of the industry, ^ * 

In India, where the use of corundum by the old 
(amourer, sword grinder) and lapidary has been 
many generations, the requirements of the countp' have 
met from a few comparatively rich deposits; but it is doubtful 
if these aro worth working for export in the face of compcimon 
in Europe and America, or can even hold their own ag^nst 

the importation of cheap abrasives, . . Ih.,,* thf 

The ancient trade in Indian corundum still ewits, but the 
reluros for production are manifestly incomplete No workings 
txist of the kind that could ordinarily be described as mining, 
though attempts hai-e been made to increase the scale of opera- 
dr at PiStod and P.parapaiti in Salem 
Hunsflr in My^re. and in southern Rewah. In iS^S me 
returns showed a prodticdon of ^ 

not approached this figure in any subsequent y^. 

marflkcnirr of Pill«oo= is univ«»l m Ind^ Mill**-., 

anv hard stone found looillT being turned to eccomn In the 
pliiins smelt millstones of nbont 15 in<tb« ■" 
loilied bv hind; but in the HimUluyus. ibm: » £*|1 of "sict 
can be easily obtained, a nide f™ of tutb.nr “ 
a haivier stone by 1 direet-artmg vertical ^aft, t^ 

ordinary fflcal of the hill-man U ground .n this way. TliBe 


7 'HE INDIAN EMPIRE 


15^ 


[crap. 


Minimi 

IiieraMtl. 


snuUl mills are £imil]ar objects in A HimJJuyan val]ey^, but no 
returns are AVAikbEc to gauge the indust;^ of stone-cuLtsng. 

Up to the present the irtanufacturc of mineial paints seems 
very small in proportion to the demand and the natural 
rcMurces in minerals apparently suitable. In Jubbulpore 
District mineral paint-works arc utilmng the soft hematites of 
Jauli and are drawing supplies of yellow ochre from the Pirnta 
State, while .similar works near Calcutta depend largely on 
imported material. 


Ochres, red, yelloWj and other colours, arc commonly used 
by natives in many |Ntrts of the country^ in a crude or simply 
levigated form under the generic imrne A tomtnon 

source of supply is lateritc in the Peninsuh and in Jlurma, 
but well^ielined ochres occur in deposits of i-arious geolo- 
gi^ ages down to the Archaean hematites. In Trichinopoly 
IXstiict yellow ochre is obtained from the Cretaceous rocks, 
and b Burma large deposits are known among the 'I'ertiar} 
beds of Myingyan DistricL A black slate near Kkhangarh 
has been successfully tried on the Rajputana Mllwa Railway. 
Barytes, used as a substitute or adulterant for 'white lead,^ 
15 obtainable in quantity near Alangayam in Salem District 
and iti Jubbulpore District, but no attempts have been made 
to turn these deposits to account for point-making. 

^ Orpiment, the yellow sulphide of arsenic, ia largely imported 
into Burma from IV^estem China for use mainly os a pigmenL 
punng the si* the average annual 

imports across this frontier amounted to ^551 cwt,, with an 
estimated value of £11,470. In addition to orpiment there 
IS a considerable trade in other compounds of arsenic. The 
annual export of Indian arsenic to the Straits Settlements 
exceeds cwt., and about 3,300 cwt. are imported from 
Europe for use in India. 
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India has for many years been the leading producer of mica. 
l>.m.ng ,n=„e K™ h,lf ,he worW, ^ 

three years the average annual value of mica exported to 
Europ and Amcnca has been £73,383. with an average value 
of a little more than £4 per cwt. About 77 per cent, of Uie 
mineral exported goes to the United Kingdom, which is, how¬ 
ever, largely a centre of distribution to the United States and 
(.ermany. in adaption to the higher grades exported, large 
quantities of scrap mica are consumed in the country for 
Ornamental purpose.^ 

In iS^S the In<^n mica miners be^ to rcalbe that their 
n timps contained a large supply of the material requLred 
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foT tht manufacture of micanUtt in whJch tlifn films of mica 
are cemented together and moulded into sheets, to serve mai^ 
purposes for i^hich only the naiuml sheets were formerly used 
Thu T^^aste heaps were consequently canrinitned, and the clear 
sheets of muscovite were cleaned and split into thin films by 
gangs of children, who, by practice, can select the films of the 
required thicltncss with an accuracy that could only be exc«ded 
by the use of a micrometer. The large quantities of ' ftitnsy 
mica thus suddenly thrown on to the marVei raised the weight 
of mica esported, without a corresponding increase of value. 
The average value of the mica esported in 1897 was £^^4 per 
cwL t in 1899 the value dropped to £3 2 5 i 

again to £4'3 pt^t cwL ^ 

The mica raised in India belongs entirely to the variety 
known as muscovite, which occurs in large pc^^atitc v^s 
traversing mica-schists in various parts of the Feninsu^ The 
two principal areas of production are the Nellore District of 
.Madras, and a bell of ground, 1 2 miles broad and about 60 
miles long, stretching obliquely across the junctions of the 
Gaya, Hardribflgh. and MonghjT Districts in Bengal. 

In the latter area the industry has been in existence for 
many years, while In Kellore mining commenced as recently 
as 1892. The mines in Bengal ate sdll worked on a plan 
which is hut a degree in advance of that followed by the 
native workcra of ihe past. The mica, generally discovered at 
the exposed outcrop of a pegmatite vein on a hilhfac^ is 
followed from 'book^ to *boot" by underhand sterping, which 
fcsultB in the production of tortuous, worm like holes, some¬ 
times extending to depths of 300 feel below the surface. The 
whole maiermi excav^ated, consisting of mica. rubbisK 
underground water. Is brought to the surface b>' a fitnng of 
cooUcs working hand overhand on ruddy con-^cied bamboo 
ladders. On account of the accumulation of water during the 
night, when work cisiscs, all sinking operations are delayed 
each morning for an hour or more while the operation of 
baling out the water is in progress, and during the monsoon 
mining is completely stopp^ by waiCT fof about three inonths. 
Apparently the occurrence of the mica beanrig jtcgmatiies in 
sheets, with a fairly uniform dip and strike, ha.s not been 
noticed by the miners, who have consequently been content to 
work the material in sight at an expensive rate rather tlan 
undertake operalkms for mining vn the systematic plan now 

adopted for all bedded mlnurals. l ' - 

That mica-mining has yielded large profits with such pnimlive 
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and wastefut methods affords strong preaumpttvie evidence of 
the raliic of the deposits;* but the time is fast approaching when 
a better sj'^em will become necessary' for profitable exploitation 
of the remaining veins which contain smaller proportions of the 
Imgc and valuable sheets of mica. 

In Nellon? District the pegmatite veins are exposed in 
open quarries, which are natutally limited in depth by the 
instabilitj' of the rocks forming the sides of the quarries, and b)* 
the accumulation of Urge hea|)s of rubbish in the immediate 
Vicinity of the workings, 

AibciUM. Asbestos lias not yet passed bey'ond the proapecting stage in 
India* although attempts have been made during the past three 
or four years to work it in Merwara in Riljputino, Garhwal in 
the United Provinces* and Hafisan in Mj’som. 

iitaatite. One of the most widely distributed minerals in India is 
steatite* cither in the form of a coarse potstone^—so called on 
account of its genemi use m making pots^ dishes, ^.™or in 
the more compact form suitable for car^'ings* and in its best 
fostn suitable for the manufacture of gas-burners. Inhere ts 
a trade of undetermined ^'alue In nearly every province* but it 
is impossible to form even a rough estimate of its estenL An 
exhaustive accoonl of the Indian deposits of steatite was 
publishtid by Mr. F, k. Mallet in the Rtmris, 

Sartvy of Indm, voL xxi i, piart 3 (1 SS^i)* and a note by 
Mr, H. H. Hayden in vol xxix (p. 71) of the same publica¬ 
tion adds further details with regard to its existence in the 
^linhu District of Burma. 

MagactJit, In Southern India there are numerous occurrences of the 
ultra basic igneous rocks in w^htch olivine fs an abundant 
cu^tituent, and at several places these highly magnesian 
silicates have been dccompctsed, magnesite of great purit)' 
^mg formed. The largest and best known of these is near 
Salem, where the area occupied by the white magnesite veins 
has been named the ‘chalk’ hilh. 

Prospecting operatiotis have been in progress in this area for 
some years* but the industry may now be described os having 
pas.sed into the mining stage; and on account of the remark¬ 
able purity' of the mineral raised it is expected to command 
a special price for the preparation of the refractory bricks u«d 
for the linings and hearths of steel furnaces* and for lining the 
fire-bricks of the electric calcium-carbide furnace. The pro¬ 
duction so far has been srnall—amounting to 3,540 tons in 

igoj and 835 tons in 1903—but work is now being organwed 
on a larger saile. 


n[] AfiNES AXD AfhXERALS iS 5 

In Bihflr, which is the chief semree of saltpetre in India, the 
conditions for the ryitiiral production of the compound closel) 
approach the theoretical ideal. Ulth a |>opulatioii ofceeding 
500 per square milet w'here agncuUnre is the chief occupation, 
and where consequently the people arc accompanied by a high jmi fawL 
preportion of domestic animals, there is an abundant supply of S>ltprt". 
organic nitrogen to the soils around villages. With a mean 
temperature of 7S'' confined to an annual range of 6^* and 
for a large part of the year, when the air has a humidity of 
over fio per cenL, with a diurmi range not csceediog 8° aho^-c 
or below 84* h\, the conditions arc unusu^ly feraurable for 
the gro^\lh of stKalled nitrifying bacteria, which cont.'ert 
ammonia by successive stages into nitrous imd nitric aad. 

Wood and cowdang are largely used for fuel, and the im¬ 
mediate vicinity of each village thus forms a perfect labomtory 
for the formation of |>otassium lutrate. In the long |)CncMl of 
continuous sur&ice desiccidon, which follows a small monsoon 
rainfall, the compounds so formed in the soil are benight to 
the surface by capillary action, and appear as a white efflor¬ 
escence of dried Silts which is collected and purified for exptut 

05 saltpetre. . 

So long OS potassium nitrate formed on esscniiftl constiiuent 
of the only e^tploaive used in large quantities, and until the 
discovery of large deposits of sodium nitrate in Chili, the 
saltTjelre production of India added to the pDliiical importance 
of the country, and the great (luctuations in the price of the 
salt gave rise to hea’17 specuhilion during periods of intcmationiil 
■ complications. The Indian supply is now, however, no longer 
essential to the chemical industries of Europe, though the c^t 
of manufacture mid tmns^ioit rs sufhciently Vow to maintain 
the export trade at a fairly unifonn level of about 30,000 tons 
u year, with an average mlue of £363,000. Of ihu ttJial 
exports. So per cent, is divided between the United Kingdom, 

Hong Kong, and the United Slates, and per cent, of the 
total leaves India by the port of Calcutta, 

One regrettable feature in connexion ^ilh the 
mineral resources is the absence, in a country where agn- 
culturu is such a prtfdominant industry', of any phosph^ 
deposits of vnluc j and u further drcumstance to be deplored 
is the export of phosphates in the form of bones, due primarily 
10 the fact that, the country being without the means for the 
numufacture of cheap sulphuric add, iuiJerphosphaie ts not 
made and the small quantity used is imported from Europe. 
During the past six years the materials imported under the 
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head of timnures htave van'od in value fpom £6,367 in iS^S-9 
to £7,144 in 19° 5 —3, while the ex|K>rts of bones amount to 
ju5t ]OQ,ooo tons a valued at £350,000. 

Among the phosphadc deposits of India, perhaps the only 
one worth comsidcnng is the deposit of phosphatic nodules of 
the septaran kind, occtmTing in the Cretaceous beds of the 
PemmlxUar tmk, Trichinopoly Distret, Madras. Two at^ 
tempts made to dispose of these phosphates in a iinely 
powdered condition for tiiie os a fertiliser on coffee plantations 
in Southern India however, reported to be unprofitable, 
and consequently mining leases have not been applied for. 

Small quantities of apatite arc turned out and thrown away 
with the waste in the Ha^ribSgh and Nellore mica-mining 
areo-s ^^nd a few other ricourrences of unlcnow n, and pre^^ 
sumably aimlkr, value occur at dilTerent places—near hlus- 
sooricT in Eastern Ber^r, and in. the eocene shales above the 
coal near the Dandot colitery in the Punjab Salt Range. 

Pot^h salts have been found o-'^.-iiOCtated with the rock’ 
salt deposits in one locality only in the Mayo mine of the 
Salt Range, where a lenticular band, with a maximum thick¬ 
ness of 6 feel, W’as discovered In and p^o^'^ to be 

compostid largely 0/ the mineral sylvtnc, or pota-ss^ium chloride. 

Gypsum Is found in considerable abundance in v^arious 
ports of India, both in the fibrouii form and in clear sclcnhc 
crystoJa. In Sind It occurs in beds scmctimcs 3 to 4 feet 
thick n^ the top of the Gaj formations of the Kirthar 
range; in Cutch it abounds in the rocks below the Mum- 
mulitic limestones; in the Salt Range it exists in large mas^^c$ 
with the ^t-nmrl, lying below Cambrian beds, A very in¬ 
teresting and, judging by the reuims, important occurrence 
IS NN\V. of Nflgaur, in Jodhpur, Rajput^im, where a bed, 

5 feet thick or more, hm been discovered in silt probably 
formed in an old salt-lake. From this area an annual average 
output of 5,394 tons Li reporttd for the years i£9S to 1903, 
^lenite crystals of similar origin have been found recently in 
the kankar near the hajie of the sik in the SSmbhar Lake, 

'pe -sejwmtion of the sulphate of alumina from decomposed 
F^tous shales and the preixiration of the double sulphate 
of alumina and potjush, by the introduction of nitre ur wtiod- 
ashc^ was formerly an important industry in a few places, and 
was lOTCd on to a smaller extent at numerous places in Indio, 
But the impcirtation of cheap alunr, principally from the United 
Kingdom, and its wide distributiori by the gradually extending 
railway transport have now almoM extinguished the native 
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industry* Duririg the pa^t six years the cwsnmption of 
foreign alum in India has averaged fi6„o&6 cwt. ft year. Xo 
returns aje available to show the aniooni of production in 
India. Near KSlabagh on the Indus* conaidemblc quantiiis 
of a pj^tous shale arc cJttracted for this puriKsse; but the 
mining is carried on in an irregnlart fitful way, and the returns 
are probably rough esti nuites. I n i the outpu t wai reported 
to amount to 750 tons, inlued at ^3,150, but no ruiums are 
available for 1S991 19™- 

production was reported to be 98 and 11 34 tous respectively. 

Sirmll quantities oF sulphur are obtainable on the volcano Sulphur, 
of Barren Island, and on some of the volcanoes in Western 
Baluchistan, while sulphur has been reported in connexion 
vriih the petroliferous Tertiary rocks in the Baluchistan-rersi^ 
belt, as well as trt the Arakan system on the ei-sL No deposits 
of free sulphur arc, however, IcnoWTi to be worth working* 

Pyrite occurs in various parts of India, and in one place, 
near Kllabilgh on the Indus, it is sufadenily abundant in the 
shales which arc worked for alum to give rise to frequent cases 
of spontaneous combustion. An instance of this sort, if 
suitably pbeed, might be of value as a source of sulphur, 
but at present the possibility of successful competition with 
the imported article seems to depend on the problem of 
working the metalliferous sulphides for both metal and 
sulphur. 

For many yearn pyritous deposits in India have been used 
for the mfliiufacturc of soluble sulphates of iron and copper* 

The case of alum has already been referred to j and laiih the 
alum which was formerly procured in quantity fksm the de^ 
composed pyritous shales at Khetrl and Singhina in KAjputih^ 
Copperas and blue vitriol wore also obtained. No statistics 
are, however* available with r^rd to these industries, which 
have pven way befote the importation of cheap chemicals 
from Europe* 

Borax is not produced within British India, hut is obtained D«wl 
from the Pxiga valley of Ladakh in Kashmir, and from Tibet. 

In the Puga valley the mineral is deposited from hot springs, 
a-ssociaied with sulphur deposits, which proliabty represent the 
final phase of declining volcanic action. The industry has 
und'^one a very serious decline during the last few years, 
on account of the discovery of large deposits of calcium borate 
in varinus parts of North and South Ameri^ The com^ 
parativciy large export trade to the United Kingdom* which 
existed twenty years ago, has practically dUappeared, and 
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m«si of the homx now ijeni out through India is sold in the 
Stnuts and in Chirui. 

During ptkst $01 ytaurs the imporis of tiomx acrofis the 
frontier into India have averaged ^ 1,955 V^iar, of which 

4,48} were sent out of the country. Twenty years ago 
the boras exported through Indiaamoiintad to more than 16,000 
cwu a year, valued at £ 34,000. 

The only other Salts of the alkalies deserving mention are 
the carboinate and the sulphate of soda, known generally as 
sa/ji and respectively. Both salts are obtained from the 
soil in various parts of the country'^ and both ore prominent 
constituents of the efhorscence known as reA which renders 
large areas quite stenlft. Carbonate of soda occurii in 'quantity 
in the water of the craterdike Lonilr Lake, which forms a 
roughly circtjlar depression in the Deccan trap^flow^s of 
Berilr. 

There was formerly a consldeiable prtiduccion of both salts 
for Consumption in India, but the native material is now being 
displaced by the cheap supplies of chemically manufactured 
maietial obtained from Europe. The carbonate of soda 
imported from Europe during the past five years his averaged 
59,000 cwt per annum, valued at £34,000, and there is 
a general tendency for the imp<nrts to increase with the gradual 
reduction in the cost of the manufactured article In centres of 
chemical industry. 

On account of the long-condnutd periods of dry and hot 
weather in the Indian Peninsuta, the manufacture of salt b>’ 
the Solar evaporation of sea.water js possible on a scale 
sufficient to meet a large proportion of the requirements of 
ilw areas within short distances of the coast. Of the total 
amount of salt ounsumed m India, amounEing on an average 
to 1,400,000 tons a year, about 600^,000 tons, or 44 per cent., 
we manufactured bom sea water, while 455,000 tons arc 
impQri'wl, and the rest is obtained bj' mining in rock-sal E 
deiKrsits, and by the evaponttinn of brine occurring in the 
subsoil of arid regions, or in lakes formed in areas of internal 
drainage. 

Deposits of rock-salt arc confined to the Punjab and the 
f'Vontier Province, where the mineral is raised 
by mining, as In the ds-Indus part of the Salt Range In 
Jhelutn and ShilhpuT Districls, or by open quarry work, as at 
Kilabagh on the right Ijank of the Indus, near Kohat on the 
frontier* and at Gutna and Drang in the Mandi State, The 
rock.saU thus raised in India amounts to about r rovc^oo tons 
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a year, whicb is 11*5 |>ejcent of the average annual produciioii 
of the country. 

Of this pruduciion of rock-salt, &9,ooo tons, or Si*j per cent., 

,irc obtained from the Mayo mines near Khevnt (3 a* 39' 1 

l' E.) in the Salt Range, where the mines have h<xxi 
worked since the day.'i of Akbar, and for an unknown period 
before his reign. Ihe salt-mining in this area came under 
British control with the occutraiion of the Punjab in 1349, 
and the plan of syfilemaiic operations now followed in the 
Mayo mines was organized In i 3 j». The salt-deposits in 
this area have an aggnegitK thickness of 550 feeb of which 
five seams of very pure materml make up 37 $ feet, while the 
*>ther half, known as JkoZ/ar^ is too earthy and impure to be 

marketable , ► l t v 

'Phe Kohit salt is generally grey in culoui, and ts thus easily 

distinguished from that raU^ in the Salt Range, where the^ 
prevaitir^ colour is pink or light-red. The masses of rock-salt 
exposed in the Kohii area are, at the present rate of quarrying, 
practically Inexhaustible. In the anticline at BaLldur Khel, 
where the salt is exposed at the base of the Tertiary system of 
rtjcks, the beds of salt tan be traced for a distance of about 
3 miles, with an exposed thickness of over 1,000 feet. 

In the State of Mandi, the rock-salt beds otxur near the 
faulted junction of the Tertiary- rocks and an older unfos-Sili- 
fcfous scries of unknown age, and two exposures, at Drang 
and at Guma, arc worked in open quarries The average 
annual output of the Mandi quames amounts to less than 
5,000 tons of very impute material, in which the percentage of 
available sodic chloride bt seldom more than 70 [>er cent. ^ 

The most important source of the salt formed in r^ons SamUw 
of internal drainage is the Slmbhar Lake in Rajputina. The 
take fills with Uie inflow of every monsoon, furming a sheet 
of water 60 to 70 square miles in area, and 2 to 4 feet in depth. 

The water enters w-ith small quantities of salt in solution, but 
takes up larger quantities from the moss of silt forming the 
bed of the lake, where the salt brought in by the rivers h^ 
been accumulating for an unknown length of timt >thin 
iwo or three months after the close f the monsoon the hike 
water is found to liave ab&jrbed sufficient salt to make a strtmg 
brine, and from this the ralt is obtained by- soIm evaporation 
in specially conslructed enclosures. 

Since the Sambhar Lake came under the direct eontrol 
of the British administration in rfi^o the salt removed has 
amounted to a little over 4 ,oq€>,ooo toniq and the present 
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rat* of estjaction is 1^5,000 tons ;i year. The most abundant 
of the soluble sflUs associated with the sodium chloride in the 
late sill are sodium sulphate and sfjdium carbonate. The 
proportionate incisise of these compounds by the continued 
remoi’al of almost pure sodic chloride viill interfere mth the 
nxanufacture of a pure salt long before there is any appreciable 
diminution of the great stores accumulated in the lake tnud, 
and the question of the cconcumic limits of this source is now 
being carefully investigated. \ 

The only precious and semi-precious stones at present H 
■tcMiH. n^^ined in India are the diamond, ruby, sapphire, spinel, { 
tourmaline, garnet, roclt-crystal, and the ranuiis chalcedonic j 
forms of sihea, jadcite, and amber. Amber has already been , 

referred to among the carbon compounds, and of the rest j 

only the ruby and jadeite attain any considerable value in 
produettoru For turquoise India i< merely the channel through . 
which the mineral obtained beyond the northern and north. i 
western frontier is distributed. Tbe value of unset precious 
stones and pearls imported into the country is increasing, and 
reached the high hgure of £pSK,ooo in 190^* 

I>iuaoAi 3 . Notwithstanding the reputation (stretching bock as far as , 
Ptolemy in the Europam, and farther in the Hindu, classics) | 
which India enjoys os a diamond-producing country, the 
output of today is very small and comparatively unimportant ‘ 
The places which, according to historical accounts, have been 
most productive in the past form three great groups, each in 
association with the old unfossilLferous rocks of probably 
pre-Cambrian age now known as the Fudlna group, and 
distinguished locally as the Cuddapah and Kumooi systems in 
Southern Indio, and the Vindhyan system in the northern ]>aji 
of the Peninsula. 

The most southern of the three groups includes localities, 
with apparently authentic recttrds, in the Xfadras Districts of 
Cuddapah, .^naniapur, Belloiy, Kumooi' Guntur, Kistno, and 
Crodavari. Besides the stones picked up on the surface, or 
found in deporita of alluvium, workings have been undertaken in 
the so-called Banganapalle stage of the Kumooi series of slratfl- 
In the second group in the Mahinadr valley, the stones 
have been found in the alluvium in the SamboJpur and Chdnda 
Districts of the Central Proinnccs; but though strata similar 
to those of the Vindhyans and Kumooi^ are known in this 
area, no diamonds have been found in these older rocks. 

The third group occupies a tract some 60 miles long 
by 10 miles wide^ with the Vindhyan conglomerates near 
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Joanna (Central India) as tJie ceniru. 1’he diamond-mining 
intjusciy still persista in ihis area, both in the old conglomerate 
of Vindhyan age, and in deposits ithidi, though described as 
alluvium, are possibly relics of Lameta (Upper Cretaceous) 
deposits. 

During the past six years the ruby-mining industry^ in RnLjr. 
Upper Burma has undergone a tavoumble change, the stone 
having now become, next to [Petroleum, the most profitable 
source of revenue among Burmese minerals. Various leases 
have been granted in the ruby bearing area near NanyaseiL 
in Myitlsyina District, and in the "stone-tnict* of the Sagyin 
hills, in Mandalay iHstrict j but the results have been gener¬ 
ally profitless. The returns for the Mogok area, however, 
where the Burma Ruby Mines Company is panurLCiunt, show 
that the industry has entered a most encouraging stage. I’he 
company obtained the right in i-SE^ to mine for rubies, and 
[o levy royaliies from persons working by native methods, the 
lease being renewed in iSgS for fourteen years, at a rent 
of Rs. 3,15,000 a year,//vr a sbatu of the profits. The rsultfi 
being, however, unsatisfactory from the shareholders' point of 
view, the rent was reduced in to Rs, i,go,ooo, the share 
gf the profits being, at the same time, raised from 20 to 30 
per cenL The value of the rubies obtained by the company 
has ranged from £58,000 in i&gS to £104,000 in 19^1* while 
the average for six years ending 1903 wu £89,000, In 1899 
three unusually valuable stones were found, one of 77 carats 
being valued at 4 lakhs of rupees (£26,666). 

Sapphires of considerable value were formerly obtained SappWfc 
in Zansk^r, Kashmir State, but the mines arc said p be 
exhausted^ and returns for recent work arc not available. 
Occasionally the normal blue sapphire, and the rarer green, 
ycUow, and white varicti<3, are found in the rtihy-beanng 
gravels in Burma. 

Spinel i# a constant associate of the ruby, hotli in the Splael. 
gravels and iu the limestone; and the crystids^ on account 
of their perfect ruby colour and their octahedral habit, art 
often mistaken for the true ruby, which combines the basal 
plane and rhombohedron. ^ 

Bery l of palc-coloured varieties occurs commonly in the 
granite-pegmatites of India, but the crystals are generally loo 
much fissured for use as gem-stoncs, OccoHonally in the 
pegmatite veins which are worked for mica in HazS^nblgh and in 
NcUore, Urge crystals of beryl, many inches aentss, are found 
to include clear fragments which might be cut as aquamarines ; 
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but the OTily places in India where aitempx$ huve Ijetrn made 
10 excavate pegmatite sole!j for its aquanutHneS arc at Padyur 
(PattaJai) near K^ngayam, Coimbatore District, and at diifFerent 
places In the Toda hills in K,ljputlnaA Stones of considerable 
^■alue haw lieen obtained frtmi the mine which was worked at 
Padyilr In the early part of the nineteenth century : a pit 
JO—40 foct In depth is still in existence^ but no one seems to 
have taken an interest in the place since lAtS. 'j'he a’hole 
area Is impregnated with igneoua intrusion:*, and deserves more ‘ 
attention than it has so far received. 

hc%'eta.| attempts have been made to work the beautiful 
red. variety of tourmalme (rubellite) which occurs In the Ruby 
.Mines District of Upper Burma. In tSgS an <JUt-tum worth , 
£359 "TTs reported for this area; in tgoo the value was 
estimated at £[,140, and in 1903 at £rp6, but returns are not 
av^ailable for intermediate years, 'rhe blue, green, and black 
varieties of tourmalEhe occur in the mica-bearing ixgmatitcs of 
HswirlbSgh District, 

The only guirieis worked lo any considerable extent in 
India occur in the mica schists of RiEjmahaJ in Jaipnir, and 
near SarwSr in the adjoining Statu of Kishangarh- Rutirms 
are not available to show the condition of the industry in the 1 
Jaipur State:; hut there Is still a considerable industry in 
KIshangarIr, though the yearly estimates, ranging from about 
£io,ooo to £ 3,000, are too variable to permit of a fair average 
being drawn. 

In th e Tanjorc District of Madras, fragments of rock-crystals 
are collected and cut for cheap jewellery, being known as 
^ Vultam diamonds/ while the bl-pyramidal quartz crystals 
found in the gv'psum of the salt marl near Kllablfgh, on the 
Indus, are used for making necklaces- 

1 here is sdll a considerable trade in agate and the related 
forms of silica, known under the general name of hakik^ which 
are obtained from the amygdaloldal flows of the Deccan trap. 

The best known and perhaps still the most important of the 
places ut which agate and camel Ians are cut and prepared for 
the market is Cambay, the chief city of the Slate of that name 
under the Kairu Political Agency, Pombay Presidency', The 
agaic* come from various tracts on or near the edge of the 
irap, but mostly from [hu State of Ra.jplpla, where the chief 
source is a coiiglomcmte near the village of Ratanpur The 
right to collect hakik at Ratanpur is leased for a period of 
five years at a fixed rental, but precise data as to the value 
of the stone* sent to Cambay are not obtainable. A certain 
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amount of ag4tc<ui:ting is also canicd on at J ubhulpartrj and 
a few other places within rango oF the iXscan trap, ^lucb of 
ihe flgait- sold in Europe is sent from Cambay ^ and larp; 
c|uajntittes are also exported to China. 

During the post six years the ^adeitt raised in Upper Uum^ 
and exported via Rangoon to the Straits and Chinaji has 
averaged ewt per nnnuini vaiued at £44,770. 'fhe 

industry is thus an iir|>onant one, and ranks in next 

to rubies among the mineral products of Buima. Si^me jadeiic, 
and often the best material, is obtained as pebbles in the 
gravela of the Uyu river, a tributary of the Chindwin j but most 
of it is ohlaincd by t|U3,nying near Tammaw" (15''44' M*; 

96* 14' E.) in the Mogaung subdivision of Myitkyinfl 
Distnet, Up|icr Burma. In' this locality the jadeite forms a 
layer in the dark-green setpentine,. ag^nst which, on a fresh 
surface, it stands in striking contrast on account of its lighter 
colour. The serpentine is apparently intrusive into miocenc 
sandstones, and the jadeite must have been sejMJated as a 
pdmary segregation from the magma. The prices paid for 
rough stones vary too greatly to permit of quotation, but the 
export values dcclam.'d giv-e an average of £ J i per cwL 
during the lust six years. 

Except in connexion with the quarrying of building stone, LbImsiu-. 
and the manufacture of bricks^ dliei, and pottery, for which no 
precise statistics are available, the recent developments in 
Indian mining have been necessarily local in their eflecis on 
the populution. In connexion with the mining industries for 
which returns are available, the avemge total number of 
workers employed daily exceeds 150,000; of these more than 
90,000 are employed m coal-mining, more than 37,000 on the 
Kolir gold-ficldj about g,ooo in mica-mining, and 
quarrying manganese ore. 

From the point of view of labour, therefore, coal-mi ning w! Effect <pf 
* most important; and in those parts of Bengal from ’^hich^^^^ 
the chief supplies of coal are obtained the changes in thcihcpapa. 
population of certain revenue areas since the Census nf iSgt bdon. 
have been remarkable. The Census of 1901 showed that in 
the Glrldlh subdivision of Harilribilgh District there hmi 
been an incticasc of 4-0 per cent-^ jjaft of wh ich, in the Ganwan 
and Kodarmil fA^itas^ was due to mica-mining, while in the 
Glrldlh fkijna alone the jnerease in ten years was B-S per cent. 

In the Gobindpur subdivision of Milnbhum District, which 
includes much of the jherrifl coal-field, the increase of popula¬ 
tion between 1S91 and jgoi wns 35-1 per cent, while in the 
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Jherria th^nm alone the increase was 75-1 per cent, and in the 
adjoining ofTopchinchi 30-1 per cent. 

The majority of the workers, OF about Ss per cent, are 
employed Ln the Bengal mines, where the bulk of the colliers 
belong to the kamm class of landless day'laboiirCTS, though 
suinc ore agricuItnrisJts holding lands at a distance from the 
coal-hetds, necessitating periodical migrations to attend to their 
own crops. In some of, the long-established mining centres a 
[Hipolution is being evolved wholly devoted to mining, which 
they now regard os their caste occupation. To this class 
allotments of land are sometimes made^ on a system which 
adds to the contenttnent of the minert and the consequent 
stability of the industrial i^ystcm. 

.\ oonsidcnible proportion of ihe colliers ore aborigihat 
Santals, Mund^ Oraons, Kols, and Gonds^ the rest being 
semi'Hinduized Low cast^ among whom communities of 
Bauris, who are normally pdlki-bearers and cultiA^aiors, have 
been cutting coal for so many generations that they now 
regard it os the special function of their caste. Large numbers 
of so-called pardesi labourers arc brought from the United 
Provinces for work in Bengal, the Central IVjvinoeSj and at 
Singareni The labour in the Assam coaNmines is imported 
under the regulattons governing the cooly immigration to the 
tea-gardens in the same Province 7 the workers are mainly of 
the same origin as those employed in Bengali In Baluchistan 
the mi nets come from the Makrfln Cfjast^ Sind, and .‘VfghSnktltn. 

It will not be suqirising to those who know the habits of the 
Indian cooly to learn that the output of coal per person 
employed is lovi'er than in any part of the British Empire, 
except tn Cape Colony, where cheap native labour is largely 
employed The average output per person employed in Indian 
coal-mines was 70 tons in. jgoi, and 75 tons in 1903; for the 
rest of the British Bmpire the averages for the same years were 
res|>ecliYely jSt and 185 tons. In 1903 the average in India 
rose to S4 ttins per head. 

The output varies with the System of work obscri'ed, modifLed 
bj' the dithcultje^ of the ground. In Bengal the collier turns 
out on an average 73 to 75 tons of coal a year; at Warori the 
output is as high os J31 tons; at Dandot in the Salt Range 
the average hi^ decreased from 51 tons in 1899 to 31 tons in 
r903, while at Kboet in BaluchUtin it is 45 tons. 

In the collieries of the CuntFo] Prcis'lnces, definite 'shifts' 
ore observed, but in most of the Bengal mines the miners 
choose their oiim hours. They seldom think it necessary to 
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u'Oirlc for more than five daji'S 41, n'ecJt, and t^uce the yeaJ'S 
lotfll still further by the obscr^imc^ of nuuiy feasniayt At 
most of the mines, underground work is undertaken by gangs 
or famOies ai a Hied price per ‘ tub ’ of coal The coal^uttm 
are invariably men, but the women and children of a family 
carty the coal to the tubs, and push the tubs to the shaft or 
incline. The coal-cuUers in Hengal dan cam from S to 11 
annas a day for iindurg'oii'T^d unskilled labourers 

on the surface earn only j 10 4 annas a day. U omen may 
eam from 1 to 1 annas, and as a result of this high total 
income of a family* there is a genenU rise of labour rates 
around' all mining cienties. 

The almost umvctsal practice in Indian c«d-mines is ^ 
extract the coil on the system variously knoarn as * bord and 
pillar/. * post and stall,' or ' aloop and room.* Although this 
system in Europe is fast being superseded by the more econo¬ 
mical * long wall'method, yet, owing to the thickness of most 
of the Indian seams, it is not easy to devise any more suiwWe 
plan of working. It is undoubtedly wasteful, for the pillars 
form from as to 65 per cenU of the available coal j and at the 
present time, except in certain mines, where uained labour and 
efheient supervision are possible, their extraction is not even 

contemplated. , 1 j ■ 

The strong roof so frequently found in the mina woTked in 
Condw'ina focks, which is due not only to the intrinsic strength 
of the rocks, but to the remarkable freedom from gwtectonic 
disturbances on the Peninsula, adds a feature of safety not 
at once fully appreciated by those who have gamed their 
experience in counlrics without these advantages, or where the 
galleries are subject to the stresses of a greater overburdem 

In the Makum field a highly inclined seam, 75 feet thick, is 
workt-d on a modification of the South Staffordshire system of 
'square work.* The coal is removed in two, or EomeUmes 
three, sections, the top section being removed first and a |>arang 
of stone and coal being left untouched between each pair of 
sections. In the Dandot and Khost mines, thin seams are 
worked in one operation on a modified ‘ long-wall ' system. 

Electric lighting, electric blasting, and electric cottl-cutting 
machines are now being inttoduced into some of the Bengal 
mines* In a ^-ery few mines safety-lamps arc used, but in the 
great niajority rw appredable quantities of fire-damp are found. 

An important consideration, naturally, in every mining com- 
munity is the risk to life involved in what has been generally jpg 
classed as a ^dangerous’ qceu|jaiion. As far as the industiy dcnti. 
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has [jrotgR-sstfd, the record is distinctly satisractory. There has 
been not only a very low death-rate from isolated aocidcnis in 
Indian coal-mines^ but at the same time a general absence of 
those disasters which have caused European communities to 
impose legislation for the protection of the miner. 

During the past six years the death-rate from aeddents at 
Indbn coUieries lias averaged o-ftS j«T thousand persons 
cmplD)’ed, while the yearly rate has varied between o-fi 3 and 
x-33. The deativratc in India is thus slightly more than hatf 
the rate in the United Kingdom, and almost otactly half of 
the avetage for the British Empire, which was 1-53. in 1901 
and 1*54 in 1902. k also compares favourably w'ith the rates 
in the principal foidjfn coal mining countries, In Austria the 
rates for 1901 and 1902 were [-39 and J*So per thousand 
respectively; in Germany 2-22 and 1-93; in Belgium l oi and 
t+oj ; in France i^n and 1*09; in Holland 1-47 and T^a; ; 
and in the United States 3+10 and 3-25^ 

The death-^ote per thousand employed does not, howeii'erj 
liiirly show the cost in lives of the coal obtained; and the 
Indian returns^ calculated on this basis, give a lc?is favourable 
result than the ai-enige for the rest of tlic Empire. 'Hie only 
country'with which the Indian results, can be directly compared 
is Cape Colony, where the output per person employed varies 
betw'een jr and 75 torus per annum, and the loss of life per 
million tens: of coal taised is about twice os great as in India. 

The lital statistics for gold and mica mines in India are 
slightly less satisfactory, 'lli* average death-rate on the KolSr 
gold-held during,the past six years has Ijcen 2-43 per thousand 
persorts employed, 13*^7 per million tons of ore raised, and 
3^13 for ever]:' hundred thousand pounds worth of gold re¬ 
covered. 

At the mica mines the death-rate from accidents, for an 
average employment of 9,^65 workers dudng the three years 
since the mines have come under the Indian Mines Act, has 
been 105 per thousand; but die results arc not sufficiently 
uniform to permit of a general conclusion as to the risk to life 
ui mica-mining, for out of a total of twenty-nine deatlis for the 
whole period of three years^ sisiecTi occurred in Kellore 
District in 1901. 

In consequence of the growth of the mining industry, and 
the rapidly increasing employment of iabouq arrangements 
were made by Government in 1S94 for the preliminary insiicc- 
lion of the chief mining areas, and os the outcome of the data 
30 obtained it was decided in 1901 to pass an Act for the 
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rcguliitior and inspection of mtncs. According to the Indian 
Mines Act of 1901^ all mining operations to a ^eatcr 
depth than 20 feet belo^ the surface are liable to eitamination 
by a duly quaJified Inspector, and provision is made for the 
ap|>Qintincnt of local mining boards and committees to inquire 
Into cases of accidents Of dangers considered by the Insi?ectors 
to be the result of mismanagement Provision is also made 
In the Act for the framing of rules to regulate the duties of the 
Inspectors, to prescribe the duties of owners, agents, and 
managers, to prescribe the qualificatiorts of managers, to arrange 
for regular returns of statistics and plans, and 10 draw up the 
usual regulations for safeguarding the miners. 
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reviled by the Diorctor, Gedloglul Senfey of IndU, 1905. 
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CHAPTER IV 


ARTS AND MANUFACTURES 
/. Introductory 

PnTj^Ruof Though India is pre-eminently nn agncnilium] country, the 
minDfic-'* adv-ance of other industries may be Inferred from the drciun- 
taring stance that for many years past the returns of foreign trade 
countT)', shru^ a steady expansEan. in the exports of Tnanufacttiied 

goods and tn the imports of raw materials. In the fifteen year^f 
ending with March, 1904, the increase rrmounted to toi per cent 
under exports, and 45 per cent, under impom, while the ex¬ 
ports of Indian raw produce increased by only i3 per cenL, 
and the imports of foreign manullactures by oitly 17 per cent- 
India is thus working up more and more of her tjwn raw 
materials, and is finding an expanding foreign marlcet for her 
manufactures. At the some dme she requires a larger amount 
of imported taw products to feed her miils, factories, and work¬ 
shops, 

Huvd xnrf The arts and manufactures of India are more easily sepaniblc 
btfttrtria. Sections, corresponding with hand-labour and steam-power, 
than are those of most countries; for handicrafts, in spite of the 
marvellous mechanical developmenCs of the past century, arc 
Still Tery' important to the Indian people. The carpenter^ the 
ptMler, the blacksmith, the stonemason, the weaver, the dyer, 
the tailor, the shoemaker, the drug-seller, and the sweetmeat- 
maker are recognized members of most village commiinictes. 
The higher crafls—those of artistic workers in wood, clayj 
stone, metals, and textiles—are carried on in special localities 
and in direct relationship to physical and administrative con¬ 
ditions. When, for instance, hand-labour industries are prac¬ 
tised on a laige scale they tend to become centtalixed in the 
important towns. 

Steam-power numufactures are not in any way indigenous 
industries, but have been originated, and are controlled, by the 
supply of raw material and fuel, by the facilities of transport, 
and by the degree of association with European enteiprise. 
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It h impossible tc enter into an claborute disstimtion, inter- 
esiing as the subject ^ould be, on the influerkce of religion arud 
racial characteristics upon the crafts. The caste system is pro* 
bably a less potent factor than might at first be suppos^ 
Castes are very rarely trade guilds: in fact+ an exact parallel 
to the guilds of Europe can hardly be said to cniist* perhaps 
never did exist, in India*' The same caste may embrace 
several crafU, antb as a rule, Muhammadans and Hindus 
engage in the same trade, each working for bis corn- 
muni tv* Simietimes they Uke recognizable sections of a craft 
and work separately. At other limes they may be femnd m 
the same workshop; and Hindus now often ^ploy Muham¬ 
madan craftsmen, wherta-s formerly the Hindus ««« 
labourers and the Muhammadans the employers. laking, 
therefore, a wider correeption than that of caste or eiren 
craft the communities concerned in the arts Bnd manufactures 
of India may be grouped as follows, according as they are 

engaged in— 

(1) Rural industries, directly associated with agriculture 
or agricultural produce. 

(i) Manufacturing and urban occupattons—the teattle 

industries proper, .. * 

(3) Sylvan ciccupalions—the collection or utUiralion of 


natural or wild products. 

(4) Occupations connected with mines and metals- 

Under each of these four groups both skilled and unskilled 
labour find ihdr place. The wild products assume m India 
a greater importance than in most cminiries, on account of 
th«r aggregate value, and also becuu,se of the employ ment t ey 
afford to the poorer communities of the inhospitable tracts m 

which they are, for the most [jiirb found. 

India may be divided into five great industrial areas, which 
am enumerated below along with ihctr more imporrant com- 

mercUd and artistic productions. ^ . j 

BthOAL AfiP Assam. CommoriaL India-rubbeTj oils^-ds 
and oil lac, indigo, jute, iraper, hides and skins, silk, opium, 
lobaccii, tea, sugar, rice, gram, coal saltpe&e, mica, po - 
icry. Minor. Ivory-carvmg, umbrella-makm& 

shell-carving; Dacca muslins, embroidery, mal-roaking. 

Northhhk Ini>ia (the United and Central Provinces, RAj' 
putana and Central India, the Punjab and the Frontier Prt^ 
I Tbc apprwii h fflCinJ tn iMociatloW in tome rrf The 

tovmi of tVeitcni IndSn,. 
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viiTce^ and Kx^hniTr). Cointm^daL Ru^in^ Inc, oilseedii, 
perfurntn-^ soap and candles, cuEch^, niyrabolanis, coEton, stik, 
wool, lather, car|>ets and mats, vi'heat^ t^our, bisctiils, opium, 
tea, su^r, beer aitd spirits, tht$kiim and dto^«r (cedar) woods, 
barilla, borax, lead, coppci, salt, saltpetre. Artidk 

tifid AEfior. Tinned ware, Lac^loured metal ware, enamels, 
gold and silver plate, damasoened ware, encrqstcd wane, copper 
and bmss ware, stone-carving and lapidary work, pottery, wood- 
carving, inlaid woodwork, lattice-work, painted wood and papier 
mache, ivor>'-carving, leather and skin work (belt*, lia^k^, ’ 
&c.), lac-wane, dyeing and calico-printing, tic-dj'ctng, cotton 
manufactures, muslins, silk marmracturits, woollen goods and 
shawls, embroidery, carpets (wool and cotton), and miniature 
painting. 

WtsTiiiiN jKOiA (Bombay Presidenc)', Ber^r, and Baluchi- 
stln). C&mm(mai, CumSi, oilseeds, cotton, wool, hides and 
skins, drugs, wheat, salt. Arthfk and Mw&k Gold and 
siller plate, wood-carving, nuitiuetTy, born, leather and skin 
Work, cotton goods, silk manufacturefi, embroidery. 

SotrrHtiix Ls'di.i (Madras Presidency, Hyder^bld, hlysore, 
and Coorg). Oilseeds, gM and Eallow, indigo, 

cotton, coir, ivorj', skins, tea, coffee, cigars, cardamom-s and 
pepper, sugar, spints, rice, sandal wood, peark, gold, manga¬ 
nese, plumbago, Cement. Artistic and Mindr^ Gold and 
silver plate, entnisred ware, copper and brass wiire, stone- 
cari'ing, inlaid wood, sandalw'ood carving, ivorj--carving and 
staining, dyeing and hand-painting, silk manufactures, em¬ 
broidery', carpets and mats {cotton and wool), 

Bi7JtMA. CommersiaL India-rubber, varnish and lacquer, 
cuich, cigars, nee, teak-wood, petroleum (kerosene and 
Candles), tin, rubies^ Ardsik aW Minor. \\'riought iron, 
niello-ware, gold and silver plate, copper and brass moulding 
and w*arc, wood- and ivorj'-corving, lacquer ware, and 
mosaic. 

1 he Large number of commercial products and the poverty 
of OTtLStic manufactures in fjengal, the small number of im¬ 
portant and characteristic materials and crafts in AVestem 
India, and the Comparative abundance of these in Southern 
India are signiheont features. In Burma, the artistic crafts are 
more numerous, and in some respects more Important, than 
the commercial products. In Northern India, too, when; 
external commerce is of less coirscquence than in the maritime 
Provinc^ there may be said to be olmDst a £U[a:rabi'ndance 
of artistic bdustriei. 
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In tht Indian Muaeum at CalciitLi, eomomic products, with 
the manufacture* derived from thenii, have been arranged 
under the follow tug classes :— aoxtir 

t Gnnif, ReiLni, 01ev-rt«in», liiiplsMte<l Sai>i, *c, 

II. OlUcedi, Oils* Fall, rtffnnwrT* *C. 
lU. DmuidTuis. 

IV. Anunal (IniltWtrial) rrodarti- 
V. Fibm and Fibraui alaleii*!''. 

VI* Dmi.'i, MediclfiMn Chctuicil- 
VIT. Edible itibiiUacef, Induding ffaroolle!. 

VIII. Tlwbcra. 

IX. McEstsAnd MiiwtTiJt 


roskEons can r^dity be found for ever>- indigenous craft and 
exotic industry of India under this classification* which will 
accordingly be adapted for the purposes of the present chapter. 
Each of the foltoTHiing sections will deal with one of ihi^ 
classes, and with the arts and indusmes derived therefrom. 


//* /adtistrk'y dirivrd frmn Gums, Rtsim^ Oke-resita, 
Inspissakd Saps^ &c. 

The articles thrown into this tdass tuighi alniost be 
siK>lten of as dcri^'cd from the vegetable kingdom, though 
a few, including some of great ItuportarKt such as Iftc and 
wax* ate animal products. 

Little or no statistical information can be fumi^cd regarding Trade, 
the internal trade in these articles, many of which are caten^ 
sively used in village industries all over the country'* but the 
foreign transactions shown In Table I (p-jisj) regarded 

as affording some conception of their importiuice. 

With the exception of camphat. none of the imported 
shown in the table can be regarded as being raw material used 
in Indian manufactures. There is a fairly btge mdust^ 
in refilling camphor, and in iht assortment of the impor^ 
gums. Fully on^Mhird of these imports are again exported- 
It is probable, however, that the transit trade in guiM, 
drugs* &c., will decline, and that the ports in the Persian 
Gulf and Red Sea from which it is derived will tn the future 
consign matt of their supplies direct to Europe, instiad o 


'"Thr'rmc* cu.ch, a..«:h». ,nd g^mbW f-;" 

commercial substances. The resinous ex^ct prepared ^ 
boilii^ chips of the wood utAcada is the pic cal^hu 

or kath of the sub-Himilayan tract: from the wood<mps 
of A* caUihiioid€S is derived the Pegu culch i the boiling o 
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the ripe betel^nuts of the paim Artiii Cattchu produces the 
orcca caiechu of Madras and Mj>sore: and gambler is made 
by boiliTig chips of the climbing stems of Uttentia Gambiep 
found in the MaEay A mhipelago, Java* and Sumatra. Chemically 
these four substances are very similar, containing os ihcir 
actii’e principles catechu-tannin and catechin. I'ht finer 
qualities, such as the imported gambier and the pale catechu, 
possess a higher percentage of the latter* They are regularly 
chewed along with betel-leaf in the preparation known as fan. 
The darker coloured and coarser qualities, such as the cutch 
of Pegu, me largely employed as dyes and tans, especially 
for fishing-lines and nets. 

1 he production of cuich from Burma averages from 130,000 
to 150,00a CKL a year, and that from Southern India and 
Bombay about 1,500 cwt-, while Bengal and the United 
Provinces contribute about ^0,000 cwt. 

The restriction of the words lac and lacquer to denote two 
closely allied yet in many respects widely dissimilar industries 
is convenient, ei'cn if it be not quite justifiable etymologically. 
The material used in the former is the resinous extract derived 
from a hemipterous ins^iLt {TafJmrdia /omr), and the latter 
15 a natural vegetable vtutilsK. The lac industry is confined 
to India; but there arc two great centres of lacquering, 
and Bumuiu. 

IjQc yields tw'o products—a rich deep-red dye and a resin 
perhaps best known in ssding-wax. The quest for a satL;fac- 
tory supply of cochineal gave to England her first direct 
knowledge of lac, Hence our language derived the colour 
lake from the Sanskrit as it had ' crimson' from 

the Greek * vermilion * from the I^tln 

and ^cochlivwil* from eschiftr/la, a grain or belT>^ In the 
Atn-i Akian reference is made to the use of lac as a varnish 
for woodwork. Van Linschoten, the Hutch saviinf whose 
tmvcls were published in 159^, gives the first detailed descrip¬ 
tion of both the dye and the resin; and in the ' First Letter 
Book of the East India Comjiany' there are numerous 
references to ■ gumlac,’ ‘gumJacro,’and ‘ laqua/ So important, 
however, did the dye become, that at first it completely dwarfed 
the know ledge of the resin* 

The lac insect lives on plant Juice sucked up by means of 
a proboscis. The larvae escape from the dead bodies of the 
females, and crawl away in search of fresh twigs. Those that 
survive^ penetrate the twigs and become pemnanemly fixed 
there till they emerge as insects, and the resinous exudation 
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13 forWii<J around their bodies. XhnJ twigs continije to bt 
cncnistod until ibe crtjp is collected in ilay-June iuid 
Ociober-November* or just t>erore the swanring seasons. 

The forest trees on which lac is reared are ^eiy niuncrous 
;md diversified, but the best kmwTi are Bt/fia frpndma {dhak 
or Scftleichfnt irijuga {husum\ and S^rra ruimita 

In Sind much success has been attained by pro()agation on 
/JwKin urahka or and in Assam a sf^eaal crop 

of Cajamt indifus {arhar) is grown upon which to feed the 
insect. It has long been belteved that the well-known differ¬ 
ences in the quality of lac were due to the nature of the pknia 
on which the insect U reared, hut a more careful study seems 
likely to lead to the discovery of se^*cral species that would 
give the ]3ale or colourless lac so much appreciated. 

Twigs encrusted with lac are collected and sold to the MiimfK- 
dealcrs under the name of ^stick-lac.' Ilicse are dried, 
broken up, and pushed, the wood removed, and the lac 
pounded and washed under water. The washings, when 
boiled down and comsentiated, become ' lae-dye^^ ^d the 
washed tac is known as *■ seed-lac,* According to the purpose 
for which it is required, the latter is muted in certain pro- 
pordona with yellow arsenic of with resin. It may be hurt 
obaened dial the considerable imports of foreign resin (mostly 
Canadian) received by India are mainly, if not entirely, intended 
to meet the demand of the lac manufacturem The pure 
or ini\cd lac is now placed in long shallow bags tnade of 
American drill, and these by a simple contrivance are twisted 
in front of fires till the lac melte and is Mpiecied throu^ the 
texture of the bogs. When suffidcnily cooked, it h spread 
out on hot tubes until it assuines the form of large thin shceB. 

These arc next taken up by skilled operators who stand in 
front of the fires, and sireioh the sheets till they become os 
thin as paper, forming the ‘shellac* of Commerce. Instead 
of being made into sheets, the molten lac iruty be dropped 
on to smooth surfaces, the result being 'button lac,* A 
definite perceniagc of resin is an intMspensablc feature of 
most lacs, as it lowers the melting-point j but bey'ond that 
proportion it becomes adulteration. The arsenic as required 
to impart a certain opacity and colour demanded by the trade* 

‘Gamut lac* is a quality very largely pfoduoud at the steam- 
power factories. As its name implies, it is of a rich d«^^ 
colour; no arsenic is employed in Its preparation, and it ts in 
demand for industries where colour js no disadvantage. 

jMlhough steam-power has been successfully applied to 
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this industry, the tumd-litbosir factories siiil hold their omi 
and for some grades produce qualities hardly if at all attainable 
by tnachinery. I.,ac fai^ories are almost confined to Bengal 
and the United ProvindiM. During the five years ending 1903 
the average number of ractoiics registered giving 

employtnent to nearly 7,000 persons. 

is employed for many purposes, the most important of 
ait being its use os a spirit varaiith, while it \s also the chief 
material of sealing' wh:i. Large quantities arc used os a stiffen' 
ing material in bat-making, as an ingredient in lithogmphic ink, 
and as a cemenL In India it enters into the agricultural, 
commercial^ ariisticj manuracturing, and domestic doings of the 
pcopk to an cittent hardly appreciated by the ordinary observer. 
The existence of the poorer communities in agricultund and 
forest tracts is made more tolerable through the income derivsl 
from the collection of the crude article. Village curpertlers* 
Cartwrights, and turners all use lac in same form or other to 
varnish or colour their goods. Silver' and copper-smiths employ 
a lac bed upon which to hammer and punch their wares, while 
coloured ornamentations arc made on brass in imitation of 
enamelling and inlaying. tVorkers in ivory colour many of 
their goods with IrtC, the patterns being scratched bdow the 
surface. latpidarius construct grindstones of the same matcHoJ, 
and employ it to cement the blade to the baft in knives and 
sw'ords. Potters, bookbinders, and makers of smoking-ptpes 
all need lac m a varnish or stifTening material. Jewellers toad 
hollow gold and silver ornaments w ith it, or fix stones by its 
mean-S. The makers of the humbler personal ornaments pre¬ 
pare many varieties of lac, and by its use colour pieces of tin- 
foil (tinsel) placed under gloss to imitate precious stones. It 
is possible that one of the very uarliest udJi^tton^ of Inc was 
in fact this psrepamtioEi of |x;asant jewellery* Laatty, in the 
hands of the lac-turntrr or toy-maker Jac is of supreme im¬ 
portance, 

I.dc turnery may be viewed as a sprecta] feature of Indian 
art, for practioilly every town of note has its lac-tumerJ. 
Wootlen objects are coated with coloured lac while revolving 
on the lathe, and by dilTereiit methods of ireatment most 
varied and artistic effects are |>TOduced* 'the chief centres of 
plain lac omamentation arc Fatna, Murshidibad, and BTrbh iim 
in Bengal; Syihct in .iVs^am j Saharanpur, Agra, Lucknow, 
Fatehpur, Berutres, and MtrxUpur {which prj^uce the Henares 
toys of trade) in the United Provlnocs; ShAhpur, FertWMrporet 
and HoshiSrpur in the Punjab ♦ Alwar, Jodhpur, and Bikaner 
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tn Rajpuiana ; Slvanl\'^idi und Bombay diy in Bonibay; 

Salem^ Nandjfllt and Podanur in Jtadmsj ftnd Bangalore and 
CKannapatnii in Xlysorc^ Ktched ]ac*work ia iUi floral designs 
IS ttEsro prepaiwi throughout Indiat the most noteworthy centres 
of production being Bannu and Dcra Ismail Khiln in the 
Frontier Province; PiUepattan (iMontgomery piisirict)^ I’eroze- 
pore, and Hoshilrimr in ih* Punjab; iwid Jaipur and Indmgarh 
in R-ljputarui, Painted loC'Ware, showing bunches of flowers, 
groups of animals or hunting scenes, attains its highest |}erfection 
at Hyderflb^ld (Sind), but this beautiful art is now steadily 
disapl^earing. 

The first recorded exports of Lite to Europe took place abtmi Trade. 
179P ; but the trade progressed very slowly^ and in 1S6S-9 the 
shellac sent to Europe had rcach^ a valuation of less than 
13 lakhs and the lacndyc of R kkEs. Since then the trade in 
lac-dye has gradually disappeared, while the ejtports of shellac 
have increasud to more than 2 crores in 1903-4^ The trade 
in the latter commodity is, however, subject to remarkable 
fluctuations in both amount and price. 

The chief moierifll U-^ed in Burmese tacquer-work is the 
oleo-resin {tAttii} obtained fnjm M€laacrrh&ta uiitativ. This 
is either employed in its liquid state os a varnish^ oris thickened 
by ashes or sawdust to a plastic condition and used as a 
mcmlding maicrral or as a cement for mosaics. It is ouloured 
with lampblackt with gold or silver IcJdV with vermiliorL, with 
Oipiment, with indigo, &c., and is applied with a brush or 
the hand direct or while revolving on the turning lathe, ft is 
used as an ordinary vumisb on woodwork or utili*ie<l to render 
paper or cloth waterproof, as, for example, in the manufacture 
of the very characteristic and artistic umbrellas of Burma, It 
is ahiO employed as a putty to All up defects in woodwork, or 
to close the meshes of basket-ware so os to convert articles into 
wQicttighi drinking cups and boxes, 'fhe best examples of 
Burmese lacxiuer-ware are the Pagan basket-wane, the gold- 
Lacquered boxes and baskchi of Prome, and the boxes, thrones, 
vSre., with moulded lacquer omamentattons, produced at Man¬ 
dalay. Jn Manipur lacquer-work very similar to that fjf Burma is 
produced ; hut it is here applied mainly to the ornamentation 
of sword scabbards and handles, leather belts and the like. 

The method of imbedding coloured glass on the soft thitii 
may be presumed to have led to the Ilurtnesc art of 
mosaic so extensively foliow'cd in the ornamentation of work, 
pagodas. In this Instance thickened ihim is employed as 
a cement, and by this art the surfaces of walls, pillars, and 
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cuititles arc often richly covered iviEh ekborditc designs in 
coloured mirror glass. 

No particulars can be rumished regardlrig the magnitude 
of the Burmese lacquer trade* Thilsl is not in demand in 
Europe or India, although the material lends itself to tiumy 
arts and mdustries. There arc no exports, therefore, of the 
crude article j hut since no Burmese household exists vrithout J 
a numerous and varied assortment of lacquered boxe$, plattera, 
cups, fire., the industry' is im|»rtant locally. ITicre is. also 
a smaii export of Burma lacquct-work, mainly to the Straits 
ScUtemenils. On the other hand, the imports of Chinese and 
Japanese lacquer wares into India in 190J-4 wen; %'alucd at | 
about [| lakhs. <1 

Special ^-ornishes are prepared all over India by dissolving j 
resins in boiling oiL Scv'eial firms in Calcutta at^d Bombay 
regularly manufacture and sell such varnishes; but, os a rule, ; 
the Indian craftsmen prepare their own varoLsh and very often 
prefer foreign copal to any Indian risin. Vomish, besides 
being required for woodwork generally, is in demand for 1 
special artistic crafts which may be regarded coUecdt'dly as * 
forms of gesso- In Bikaner this art is used In the decoraiion 
of doors and the interior walls of houses, and has rectiittly been 
applied to skin oihdasks {kuppti^\ in ShAhpura (Tonk) it Is 
employed in the omamcnlation of shields, which Itave been 
thought (mthout sulEcient evidence] to show Japanese influence j. 

In Hyder^b^d (Deccan), in the production of fans, trays, Jkc -1 
and in Nosam and NandyU in the Kumoot District of Madias, 
in die elaboration of tables, door-panels, and plates. The most 
striking difierence between the gesso work of Nosam and of 
Hyderdbd.d is the greater abundance of interposed animals In 
the former. 

Bee-culture is not an Important industry in Indio, though it 
might easily and most adi'ontageously be made SO- In con¬ 
sequence, the Collecticin of honey and w'ox is usually one of 
the minor forest occupations, CwmtKi out to jungle or hill tribes, 

W'ax Is produced on a fiiirly large scale in certain Districts of 
Southern India and of the Central Provinces, and to a smaller 
cjrtcnt in Bombay and Bengal. From the Western Hlmllayas, 
again, the export of wax is coiisidumble, and wild honey and 
wax ore collected in Burma. 

Beeswax is exported from India in iairly large quontiues, 
but the troftic does not expand. In 187G-7 the exports were 
valued at 7-j laMis;: In 1886-7 3"^ lakhs; in 1S9&-7 at 

i S lakhs; and in 190^-4 at 4-4 lakhs. Wax is used locally 
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in many ifirdmstries^ but not to the extent that miuht have been 
anticipated. It is* for example^ employt'd as a rcjihitani material 
In ctirtaiti processes of dyeing ; it is used in moulding and in 
metallic castingSi especially in Burma i but at the present day 
it is rarely made into candles. 

The most artistic use of was in India is its special application limplcft'- 
to the dyurs^ art There are tbitt chaiactctisiJc centres of this 
craft. In KSlahasti^ in the North Arcot District of Madras, djneiiijf. 
mythological subjects delineating Acenres from the RlimSlyana 
and the Mahabhlrata are produced on cotton cloth j in 
I^IasuKpatam and elsewhere in Southern India, admirable 
chintzes ha%e for many ct-ntuties been turned out, which me 
really hand-painted textiles, SO perfectly coloured that it is 
sometimes difficult to distinguish them from the finest em¬ 
broidery j in Burma, silk fabrics are printed with wax before 
being dyed. In all these instancea beeswax is used to 
protect portions of the fabric from receiving the dye which is 
applied to the exposed surfaces, and by repeated altemationa 
of waxing and dyeing the most %‘aried and elfectivic results ore 
obtained. No particular!! are, however, forthcoming os to the 
extent of the traffic in these fabrics. The art may be char- 
acterioed os one of the most distinctive features of the textile 
industries of Southern India, whose chioties are much more 
nearly rekled to those of the Malay Peninsula than to the 
calicoes of the rest of Indbu It is much to be regretted 
therefore that this beautiful craff has for some years given 
tokens of decay, owing to the demand for cheaper jitinted 
goods. 

Iff, Indusirifs derived fram Oilseeds ^ Oils^ Fats^ and 
Perfumery 

'fhe materials and industries which fill under this section 
are mainly of agricultural imterest. Some conception of their 
toul \>alue to India may be gathered from a study of the 
imports and exports. In 1500-t these were collectively valued 
at r 1 CTores and in 190J-4 at 17 crores- Oils may be primarily 
classed as fixed and os volatile (essential), and of these 
may be subdis-ided into animal, vegetable, arid mineraL 

If the figures shown in the returns of the foreign trade of Tnde u 
India arc 'reauntnged, so as to bring together all the items that 
belong to the animal and vegetable oils and fids, but to exclude tibk odi 
gj fir as possible the mineral oils, the results shown in Table II 
(p. J5j) are obtatned. 
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Both the imports and exports have greatljf expanded during 
the past twer^ty-seven yea«, more especially the former. The 
export trade in vegetable oilseeds is stUl by far the most 
important single item. 

Dyers and leathcrworkcrs all use oil, and have done so 
from the remotest antiquity. One of the most important 
Indian uses of this article is the anointment of the person with 
sweet oils. ITie use of soap as a per^naJ detergent ia to the 
mass of the people an unknown luxUT)', Crude soap is, 
however, largely tnanulaccuTtd and sold to washermen and 
dyers, and latterly stsap Tnanufaciure on European methods 
has been successfully introduced. Candles also are tJiienavely 
used by the nadves of India. Crude ^tallow dips* are pro¬ 
duced here and there all over the country, but the bulk of 
the candles used are imported from Europe. AViihin the last 
few years, howtn^er, a formidable rival to this import traffic has 
arisen through the nvinulacture of candles in Burma from wax 
procured in the refinement of petroleumt and through the 
production of similar candles at Calcutta from imported wax 
and paraffin. In the official trade statistics the importa of 
carKlIes are returned collecti’iely, so that it is not possible to 
separate those made of mineral wax from those made of animal 
or vegetable waxes. 

There is a large export of oilseeds from India, the principal 
heads being linseed, sesamum or gingelly, tape, cotion-secd, 
castor-secd, ground-nuts, coco-nuts, and poppy seed— 
chapter i (AgrituUure). The export of these seeds instead of 
the expressed oil Ls injurious from an agricultural point of vuiw,', 
as it deprives the soil of useful manurial constituents. It is 
satisfactory, therefore, to note that the local production of oil 
from these seeds is making progress. In ipoj the number of 
the more important oil mills w^as ninety-nine, giving employ¬ 
ment to about 4,600 persons. The suburbs of Calcutta are 
crowded with private castor-oil mills. 

The growing popularity of kerosene and other mineral oils 
' must have curtailed the cultivation and manufacture of many 
of the minor oils, more eapecUlly those formerly grown for 
illumination and lubrication. 'ITtirty years ago European 
residents m India, and the wealthier natives, employed either 
castor or eooo-nut oil for house lUumination. The introduction 
of refined kerosene from Ameri< 3 t drove these completely out 
of use within a remarkably short time. The Impcirt of a less 
pure but cheaper Russian oil, wHth which Burma oil b iww 
competing, and the supply of cheap German lamps suitable 
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for ihe consumrsUon of kerosene, have caused a still greater 
displacement of vegetable illuminfliing oils- Kerosene has, in 
fact, effected a revolution in the domestic economy of the 
people of Iiidiiu 

In the production of the fabrics that boar the name of 
" m-ax^loth ■ ihc natives of India show a knowledge of the ' 

drying property of oil. The oil of Carthamu$ {safflower) is lintJcBia. 
boiled for many hours, and then suddenly thrown into cold 
water, thereby prciducing a substance called roghiin^ This, 
when'mixed with mineral pigments, forms a thick resinous and 
sticky paint, which sets and renders the fabrics coated with it 
aater^rroot For this reason, r^gkaft is largely used to preserve 
leather water-buckets. The coloured roghan used in the liTO- 
duction of wa^-cloth is smeared in a somewhat artistic fashion 
on cloth, and dries and sets rapidly, Wai^loths are preiiarM 
by Afrfdis in Peshawar and other towns in Northern Indi^ 

The craft is met with in other partSH, and the oil employed is 
often derived from linseed or even castor j but the industry is 
invariably pracdsed by MuhiHTimadan descendants of original 
Fathdn settlers in the plains, 't'his small and unimportant 
industry is the only example in India akin to the wax-cloth 
and linoleum mduatries of Europe, although the Bengal jute 
milts specially prepare the cloth requirwi in these. IndU 
imports a oonsiderable amount of w^ax-^loth iind linoleum. In 
1S76-7 the imports were valued at only Rs. t&,ooq, but by 
1^3-4 they had risen to 4’3 lakhs. ITicre would ihua seem 
ample room for thocstablishmerU in India of oil’Clotb, linoleum, 
and waterproof sheeting factories. 

T’he traffic in animal oils, fat^t* butter,/^, lard, and tallow, 

6:c,, ifi extensive and condnuoiwly expanding. In 1376-7 the ^ * 

exports under these heads were valued at 7I lakhs and in xaHow 
1903-4 at asj lakhs. There isabo a large import trade, which 
amounted to 4| lakhs in 1876-7 and to 14 lakhs in 1903-4. 

The mODrt important aingle item under exports is gB (clarified 
butter), and under imports, onitnal oils and tallow. 

Essential oils, perfumery, &c., vary as to chemical natute l^^bl 
and industrial purpcKSC. The dassIHcation is convenient rather 
than logical, os separarion between perfumes, cosmetics, arwi 
condintertta is often extremely difficult. The imports of thi^ 
articles (6^ lakhs in 1903-4) are of far less coni&juence than 
the exports (30-7 lakhs). The exports of seeds containing 
essential oils have been steadily increasing for some years: 
in 1876-7 they amounted to Rs. 39,000 and in 1903-4 to ix-j 
lakhs. 
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Perfumenv of the most ancient and honoumbk- of 
Inchan crafts, attains its greatest importance in Nonhem 
India- Jaunpur^ Kanauj, and Ghizlpur may be descnbcd as 
the chief manufactufing localities j Delhi, Amritsar, and Lahore 
as the distributing centres j and Bomboy as the emponum of 
foreign tmnsactiona The following are some of the more 
important ingredients in Indian perfumery':—lemon and geta.’ 
niuni grass oils„ spikenard, rose leaves, nittsk, 
Hlmilayan dAu/>^ /aA-Atfi/jT, and jfw™. The use 

of sandalwood oil as the basis of many products is repellent to 
some European tastes. 

Indian painting may be broadly divided into three distinct 
styles—the Buddhist, exemplified by the M^’all-frescoes in the 
caves of Ajanta; the Muhammadan style, a.s shown by the 
book illustrations and portraits of the Mughal artists, which 
their successors carry on to this day | and the modem style of 
oil and water-colour painting* as practised in the Schools of 
Art. The first mentioned U decorative rather than pictorial; 
and the earliest true pictures of which we ha^'e any record one 
the productions, under Persian infiuence, of the old Mughal 
artists, who apparently worked under considctabic difhculty 
owing to the well-known Muhammadan objection to the 
delineation of natural forms. Probably the earliest encourage¬ 
ment they received u>as from the broad-minded Akbar. The 
works of the pruiient day differ Utile in style from those of the; 
past; and to the casual observer the want of- atmospheie, the 
total disregard of all rules of perspective, and the general 
stiffness of the composition condemn them absolutely. Closer 
study, however, brings to light the artistes capabilities for 
portraiture, combined with a sense of colour-harmony and 
a grusp of decorative effect. The pro€:ess of painting by which 
these works are executed is known as ^body-colour/ that is 
water-colour mixed with white, which gives them a solidity or 
^body*^; and the paper used is an ordinary and ollen thin 
countiy'-made material. From this style of plcture'painting 
grew the art of mmiature-palnting, which is carried to a con- 
siderabic degree of excellcooe at Delhi. These miniature- 
paintings are usually e,\ecuied on ivory by means of the * body- 
colour* mentioned above, and gcnctidly depict historical scenes, 
buildings, and portraits. Tbe odours now used are nearly all 
obtained from Euro}>e, except the gold and white, which ate 
made locally- 

'Phe art described above is indigenous to India, but an 
exotic form has of kte years become prominent- This ts the 
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oil and w-atcr-colour painiing now produced in no small 
quantity by the sludents and icacbers of the Schools of Art- 
Some of the work of this ct&ss displayed at the Delhi Ex¬ 
hibition of 1903 was remarkably good; but in most of it 
the drawing was defective and the technique and colouring 
were crude. 

fndttsiries comtfcud ^vith Dyes sud Tatts 

The joint treatment of dyes with tans is in many respects Scope et 
both natural and scientific. Several tanning materials nlso 
colour skins and leather, and many linctorial reagents are used 
by both dyers and tanners. But a difficulty artBcs from the 
circumstance that hair and wool are animal products that 
cannot theoretically be separated from hom^ feathers, and 
other such substances. It follows that skins and leather, as 
also ivory* tortoise-shell and the like, have cither to be placed 
under fibrous materials, or else must be grouped by themselves, 
as ft transitiorml secies between the product^ employed in their 
elaboraiion (guins, vamishes, oils, tans, and dyes) and the 
textiles proper. It is proposed to adopt the Eaiicr course, 
and the discussion of leather and Itather manufflctuTM will 
accordingly be reserved for the succeeding section. It may 
further be observed that two of the dyeing and tanning 
materials, cutch and gambler, have rdfcady been dealt with 
in section ii. 

\\Tiilc the record of most departments of Indian commerce of 

and industry is one of continuous prosperity, the history of 
dyeing h one of decline, 'fhe tnflnence of the rnodem mineral iudniixT. 
dyes (more espectedly aniline oivd aHranne) has been more 
destructive to the tinctorial and textile industries of India than 
is commonly supposed. These cheap colours have injured the 
artistic feelings of the pcopl^^ and demoralized many of the 
indigenous crafts. The delicacy and harmony of colour which 
formerly characterihed Indian fabrics have given place to 
brilliant, if not gaudy and dtscordanl tints, while the reputa¬ 
tion of these fabrics for durability of colour has at the same 
lime been undermined* On the other bond, it has been main¬ 
tained that the advances of modem tinctorial science have, in 
their ultimate issues, been in rraUlty mom constructive than 
destructive. This much at all events has to be accepted as 
a fact, that considerably more than half the colour results 
attained at the present day in India are due to aniline or 
alizarine. On the whole, the materials used by the dyers are 



THE hVDIAiV E^fPIRH 


Trade. 


ladigc. 


iSz 


[chap. 


not SO much at fault as the change in the taste of the people^ 
who have grown tired of pale, delicate colours, and have ttirn<^ 
to the opposite CKtremc for something new. But when this 
craving for glaring colours has passed a^y, the Indian dyers 
are no more likely to revert to the old rejected vegetable dyes 
than the dyers of Europe hai-c found it necessary to aUt for 
the production of the woad of their forefathers. The majority 
of the Indian ^-tgclahle dyes are fleeting, espedally the yellows 
and greens, and all are relatively expensive and troublesome. 
One of the most pressing modem dangers lies in the fact that 
there are good and bad qualities of aniline and oliaarine, and 
that their cheapness promotes the use of the inferior kinds. 
A still greater danger exists in the dyed textiles that are yearly 
pouring into IndLa from foreign countries. These have gi^n 
the Indian craftsmen models in vulgarity that nmy take a 
century or more to effaot 

An inspection of the official returns of foreign trade in dyes 
and tans, abstracted in Table III (p. 354), reveals some striking 
locis- The total imports were, in iqo3-4» valued at 98 lakhs. 
Dr more than seven times os much as those of iSjti—7, while 
the exports were valued at ryd lakhs or about one-half of 
those of 1S76-J. This very serious loss to Indian commerce 
and agriculture may be said to represent the complete deatruc' 
tion of the saffiower, the df, and the lac-dye industries, and 
the serious decline that has taken place in that of indigo. 
The falling off in the exports of ludigo has been continuous 
and rapid. The transactions of 1903-3 were, for exampl'ei 
37 per cent, less in quantity, and 33 per cent, less in mlue, 
than those of the preceding year, while in the five years 
ending with 1902-3 the acreage devoted to indigo had S>e<n 
curtailed by about one half. In virid contrast with these 
losses, it may be stated that in 1903-4 the imports of aniline 
and cheap alizarine dyes were valued at S3+7 lakhs, while iti 
1S76-7 they had been only about one-sixteenth of this figurEi- 
It may he added that the imports into India of coloured, 
printed, and dyed cotton goods constitute a targe and pros¬ 
perous trade. In 1876—7 the&e imports were valued at a -3 
CTores, and in J 903-4 at £ crores; and they may thus be 
regarded as successfully contesting the markets held for many 
centuries by the village rangm or dyer and the or 

calico-printer. 

Indigo has l»een fully dealt with in chapter i (Agriculture), 
and it will suffice to say here that, in addition to the now 
declining production of the dye itsdr, there was formerly 
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a large export of indigo-djfed goods front India* The Ortlj 
surviral of this is the export of blue cloth from Pondichfinr 
10 Frertch IndoChina. a sun'i>^l due to France’s 

protectionist enactments in fiivour of her coionitSr 

The safflower or iujutft {Carf/mmifS /iftiterivs) is hxgdy SaJlcwir, 
cultivated iu India* It affords an oil-yielding seed os well as a 
dye, and not long ago the dye was an imjjortant article of export 
from Bengal* Thus its exports stood at ij,ooo cirt*, valued 
at 74 lakhs, in i& 73 “ 4 , but had declined to 4 , 3 <« 
at Rs. 67.SMP in 1905-4- 'VTiile, so for as the external trade 
is concerned, safflower has sunk to nlflolutc insignificana! it 
still holds an honoured poairion amoiig the dyes used by the 
people of India* It affords a Hch delicate shade of rpse-pink^ 
rcheap, easy of application, and fades readily-^all quahflea- 
lions that commend the aniline dyes for the ^ponry 
purposes so much in vogue with the people in India: btace 
I^ower has been able to hold its own mote elfeciiially than 
has been the case with many other dye-slufla. The ^-alue of 
the oilseed obtained hia, no' doubt, helped to preserve this 
crop in the unequal contest with mineral dyes. 

The traffic in turmeric or AMTi {Cun^ma i^ga) has bem Tonnme, 
less nJfecied by modern chemical dLscoveries than that m 
other Indian dye stuffs. This is doubtless due very large y 
to the circumstance that turmeric is perhaps more valuable 
-rs a condiment than as a dye. The exports have fluctuated 
considerably, but were practically as high m as they 

w'ere thirty years ago. In 1903-4, how'cver, there was a r^ 
decrease, the exports of that year being 68,000 ewt, valued 
at 4* lakhs, against 126*000 cwt*. raked at 10 lakhs, m 
There afc two mieiies of turmene, one giving a hard ih^me 
rich in dye, and the other a soft aromatic ^ble rooi^stock. 

The consumption of turmeric as an artide of food in India 
must be ver>- great. No returns are available os to the area 
devoted to the crop, but it is possible that it is at least 
100,000 acres, Madras shows much the largest productio^ 
followed by Bengal and next by Bombay, white the United 
Provinces head the list of the importing Provinces 
'I'hc M pknt {Monwdn tittcf&na) was loimerly extensively 4 /* 
cultivated in Rajpuiina, Central Indio, Berlr and the Central 
Proves, and in the United Provinces. It was 
scientifically described in 1794 f™ speamens ^n und^ 
cultivation in Milwil. At the present day its cultiraQon is 
nractkally confined to one or two locahues in the 
Provinces, and there are probably not twenty acres under the 
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crop. An allied species {M. 3S still cultivated 

in Eastern Bengal^ Assam* and Burma* but to a very small 
extent. At cultivation was esccedingly profitable, and the 
loss of the industry caused much sufTering for many years, 
'rhe dye gave the rich deep Indian red so cbaracteristic of 
the dyed textiles of the great central table-land of India* but 
it has been completely driven from the market by special 
preparations of alizarine. 

In 1869—70 the exports of lac-dye {T^chardia /crcAr) to 
foreign countries stood at about a 1,000 cwt*, valued at 
gj lakhs, but from that year they steadily declined, and there 
has been practically no export since 1896. Not many years 
ago taedye might have been said to represent the profit of 
the lac factory ; at the present day the manufacturer's greatest 
difficulty is to discover a convenient way of getting rid of this 
now useless by-product 

Myraho- The fruits of Ttrmtnaim Chtbuia^ T, ln/mVaf ar>d Phyli^athin 
Urn*. Embtica are collectively designated mymbolanis. The most 
important of the three is the chebulic or black myrabolam. 
There are various grades of this fruit known in commerce, 
dependir)g upon the ago at which it ii collecLcd, and the 
method of drying adopted. ITiu long ovaJ-pointed and 
greenish-yellow quality (an unripe fruit) is the best* and U 
often known as the Jubbulpore myrabolotn. The fully ripe, 
round, soft, and spongy fruit is next to uscle*^ The bulk 
{>f thu exports are from the forests of the Central Prennnees 
and Bombay. 

The traffic in these fruits seems to be In a flourishing 
condition, giving employment to a targe number of forest 
tribes to whom the trade is of imporUinoe. In 1876-7 the 
exports to foreign countries w^ere 561,000 cwL, valued at 15^ 
lakhs ofrupees, while in 1905-4 they had risen to 1,150,000 cwt., 
valued at 43 lakhs. Next to indigo, the ttade in myrabolams 
Ls now the most importarit single item among the transactions 
in dyes and tons. 

Dycinc Of the crofts of India none are so universally and frequently 
employed as those of the mngm or dyer, and the chtupl^^ or 
dye-w^^ki. calido-printer* Cotton is the common dress of the people, 
and, outside Bengal, brilliant colours are popular. Almost 
every race and caste has its favourite costume, colour, or 
method of attire, while festive seasons and cenemonials are 
marked by the use of distinctive colours in dress. And since 
the poor possess a limited number of garments, the desire 
for tinctorial changes can only be satisfied by the repeated 
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bleaching and dyeing of the same faliHCi. lo thii ciicuinstanice 
may possibly be attributed the fact that the maprity of the In¬ 
dian dyes are fugitive, no eflbrt having been made to disco’^ 
the mordants by which they might be fiJ£ed+ To the desire 
for many changes In colour is doubtless also due the modem 
popularity of aniline and alimrine dyes. They are cheap, easy 
of application, fade readily, and can he applied time after time 
without injury to the cloth. 

A comparison of the rule of thumb methods that pervade 
the dyeing crafts of India with the exact systems pursued 
tn Europe leaves no room for doubt that in every direction 
the native dyer is far behind his ’Western rival The ignorance 
that exisis in India regarding mordants would alonfi place the 
Eastern craftsman at a disadvantage which no hereditary skill, 
however admirable, could redeem. It is no niatter for surprise^^ 
therefore^ that departures from the ancient methods and 
conditions of the dyer’s art have been found unavoidable In 
response to modem demands* 

The growth of cotton and other iiteam^power wi^tnng has 
accordingly, within recent years, given birth to large dye^woi^ 
on European methods. Most cotton* wor>l, and silk factortes 
have dye-worlts cf their own (usually in charge of skilled 
operatives and scientiftc experts), and separate dye-works have 
been started in large towns to dye the yam and piece-goods of 
the minor manufactures of the hand-loom w'otkem. These 
are usttolly, howev^er* of a small and primitive characteTr 
There are as yet no factories for the preparation of mineral or 
other special dye-stuffs, except indigo. 

The indigenous tmciorial industries may be clarified xs 
followss—t'j) Dycit^ anti Calico-printing: (^) Tie-dyeing: 

Painting and Waxing : (rf) 'rinstl-prinling. 

The use of wax as a resistam in certain dyeing processes 
has already been discussed in section ii ^ the present remarki * « 

will therefore be confined to an effort to convey as briefly as 
possible some conception of the remaining branches of plmn 
dyeing. This industty is practised all over India, Few 
features of Indian life are in fact so striking as the sudden 
transition observable in the dresses of the people from the 
sombre tints of Bengal to the brilliant colours of Korthem and 
Western India. Every Province* indeed very nearly every 
large town or centre of enterprise* has something pe^liai 
and characlcristic in its dyes or methods of dyeing, or in the 
designs employed, by its c^icoprinters. In the Punjab, as in 
Kashmiri, the moat striking feature is the skill attained in 
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dyeing rhe floss silk used in phmari embroidery into deep 
rich shades of old goldp magenta* and purple. The Central 
Protinoes reveal tht rich dark red of the a/ dye. Rijputina 
and Central India show the cbaiming art of dyeing the 
thinnest muslin or net with a difTerent colour on each surface* 
This art is practised in Alwar and Kotah, and to some extent 
at Yeola and KiSsik. In Madras the chay root took the place 
of the ai dye, and gave the splendid rich deep reds once so 
famous in the silk handkerchiefs of that Presidency. 

Cilico* So very different are the stj-les of calico-printing met writh 
priotiiijf jpi Indio, that a promiscuouis assortment may be arranged 
with almost unerring certainty under the names of the tovms 
blDckf- tthere they were puduced. In Bengal this art is practised in 
one town only, Hajtpur near PaiiVL In the United Provinces^ 
Lucknow, kaniuj, Farrukhlbid, Jahflngiribad (Sulandshahr 
District) and Jlfarganj (near Patehpur) have each well maTk<^ 
styles of their own; but collectively their most characteristic 
feature is the prtxiuction of minute and elaborate designs on 
a white or paleK?t>Uj«red field: these correspond very closely 
with the prints of Europe. In the Punjab, Kam^lia, Sultanpur, 
Lahore, Amritsar,, and GurdOspur are famous, and the Punjab 
series is collectively as distinct from that of the United 
Provinces as it is possible to imagine. So alsti^ though of 
a still higher artistic order, is the series representative of 
Rijputina and Central India, whicli embmees the calicoes 
of Ajmer, Sangans^r, Jaipur, Jodhpur, Udaipur, Kotah, and 
Ujjairt. Almost classical in design and in vivid floral con- 
ventionalism, ihtse pniHlucts are superior in technique to the 
calicoes of the rest of India, They are generally produced on 
fine white cotton with the patterns printed through. Weaiem 
India has several noted centres, such as Ahcnad 9 .b 3 d, Baroda, 
Broach, Kaim, and Surat, in Gujarit; Bombay dty; aod 
KhOndesh, Dhirwir, and Nisik in the Marathi country. Here 
fullei^s earth, castoroil, beeswax, and gum are often used as 
resistanhi. After being printed with a preparation of one or 
more of these substances, the fabric is dyed fur the ground 
coIdut, very often by means of a brush, und in separute bonds 
or panels- In Sind, as in the Punjab, preference is given to 
faded or dull shades, mostly in lemorv-y'dluw, green, brick-red, 
or orange. But nothing could be more distinctive than the 
coJicoes and chintzes produced in the Madras Presidency* The 
designs there used are more highly coloured, and more boldly 
conceived than in any other fjort of India, 

Tlc-dytins- The oncc famous B.'mdtma handkerchiefs arc perhaps the 
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beat-kriiiiwn exjimplt cur the art of ti<>dyeing. 1 he p^ess h 
simple in theory, but so laboriotia in practice that it ccmld 
only hu^-e been invented or |>ursue(i in a oouotry where 
human labour wan ^nJued at &n abnormally low figure. Fortiona 
of a fabric Jire tied up bj' thread and soaked in some resistimt 
matenul in elaboration of the design. It is then dyed,^ its 
lightest colour and the threads arc unwound, or further points 
sire tied Up. and the fabric once more dyed- This is repeated 
until the design has been completed, when the threads are all 
unwound and points of ’mrious shades are revealed, usually 
on a dark-brown or black ground. ThU art is practised 
throughout Rijputihia, Central India, and Gu)arat. It la 
occasionally seen in BerSt and Madras, and in the Meerut and 
Muttra Districts of the United Frovinces- 
AfasAHi is a name given to a textile (usimlly of mixed Jf-uA™. 
cotton and sWh but sometimes purely of either material) 
in which bundles of the warp are transversely tied at fixed 
intervals before being dyed. The term mams 

* permitted,' and has reference to the prohibition of the use 
of fine silk by Muhammadans, save hi the form of mun^w 
borders, or in war* When the textile is woven a wavy pattern 
hi produced known as AAaft/ari. MafAfUs are woven all 
over the United Provinces (more especially at Benares, 
Aiamgarh, and Jilaun), here and there in the Punjab, and 
occasionally also in Bomlmy. FjJ’a/a is the lume given 
ED a nrooess of tie-dyeing applied to silk, in which bundles 
of the warp and weft are multi-colourcd, and arc so arranged 
that each colour appears on being woven at the exact pl^ 
where required in the elaboration of the pattern. The 
beautiful wedding of the people of Gujarit are mode 

of silk. , j . 

Ir monv of the high.:Us5 fflliooes otSouthm. livdia blu^- 
printing takes a subordinate place, and brush-colouring, with ^ 
wa-x as a resisUmt, becomes the chief method. The beautiful cdicoe*. 
chin tecs or Ra/am/^orfS thus produced have already been bnefly 
referred to. 'Phese products were first generally known to 
Europeans In connerion with Calicut (hence our word *calico % 
but their most famous centre wax Mosulipatam- The domi¬ 
nant ideas which have scfiaraicd this ait Into two widely differ¬ 
ent forms are derived from the main uses to which the paMm- 
pQrts were put—as idol canoiMcs by the Hinduis, and as prayer 
carpets by Muhammadans. In the former style the de^gn ts 
mythological, portraying scenes from the Ramiyona or the 
Mahflbhimta, The most important ccnlrcs for the production 
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of Hindu cunopics arc Masulipatam, KftLiKasti in Nortli 
Arcot District, Madura, and P^lakoUu (Kistna District), 

In other towns pMampQtrs arc made for domestic nttber than 
religious purposes, ai'd these usually show S|X>rtlng: and rural 
scenes, and are largely block’painted- 

In the prayer carpets, curtains^ and handlcfinchiefs of Slasu- 
hpatam, produced under Muhanrimadan influence, the pattern 
is usually the Persian tree of life, wth birds resting on its 
boughs and animals reclinmg beloi^ it^ and is set out m a deep 
tcd-brouTi with a profusion of blue. 

'Phroughoui a large part of Southern India handkerchiefs 
were formerly produced on a large scale for esport, but this 
trade has now greatly dwindled. The ijatiems of these, which 
showed on both surfaces, were in daik red with designs in blue, 
the outlines being picked out in white. Coimbatore is still 
noted for its beaudful hand-painted curtains, sheets, and hand* 
kerchiefs, the prewling colour of which is light fed with a 
small admlAture of green and dark red. The designs arc floral, 
with birds and animals intenoijned. 

TIdkI- tinsel-printing an adhesive' subslanoe is applied to the 

pnatiog. cloth and stihsequenrly dusted with colouring materials or gold 
and silver leaf, Special varieties of this art are prepared here 
and there all over India, but those of Lahore, Jaipur, Sanpncr, 
Ahmadiib^d, Nisik, and the Goditvari District of Madras are 
the best. 


K InduHri&l Pradmts dftivid from the AnimM 
Kingdom 

'fhe onunal products now to be discnssed form an inter¬ 
mediate series between the articles employed mainly in elabora¬ 
tion of certain industrial results {gums, oils^ dyes, ^c.) and 
those which constitute the actual material of the industries, 
such as fibres, timbers, and metals. By far the meet important 
product of this class is leather, more details regarding which 
will be found below. The trafik in hides and skins is in fact 
one of the staples of Indian export, and during the five years 
ending with 1903-4 the average value was about £6,ooo,ooo* 
1’he undressed skins of full-grown bovine animals are usually 
called * hides,' while those of calves, sheep, and goats are known 
as 'skins/ A very considecable number of indigenous and 
foreign industries specially depend on the supplies of the 
animal substances Mling under this secliorif The foreign 
transactions of 1903-4 are shown in Table IV (p, 254)* The 
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exports have increased in a very much higher ratio than the 
importsj i drcuiristance that would appear, m some measure 
at least, to he due to the improvements effected in local 
manufacture. 

It IS probable that the local manufactures in shins and HS^. 
Eeather in India arc fully as valuable as the foreign transac- 
Unns in these commodttiea. In 1876-7 the value of the im- ^ omna 
ports and exports was about three erwes of rupees, and in 
1903-4 nearly ten crorea. During the famine years 1899- r 9*0 
and igoo-J, when the supply of hides was largely increased hy 
the death of cattle, the conditions of the trade (due to some 
extent to the war in South Africa) created an cvceptionaily 
brisk demand. PKces were thus maintained, in spile of the 
fact that 32,000,000 hides were exported in the two years. 

The curing, and to a smaller uxtent the tanning, of skins is 
practically conlined to Southern India, J*nd the exphorts are 
conveyed mainly to the United States. From Bengal skins 
are exported in the sailed condition. But within the East few 
years it has been observed that, while the export trafhc in 
dressed goods has slightly decreased, the demand for Bengal 
raw skins has increased considctahly. This is presumed to be 
in. consequence of the cheaper and more elRtricnt methods of 
tanning now practised in the United States. 

In 1 393 there were forty-four large titnneries in India which Turawki. 
gave employment to 3,804 persons, while in 1903 there were 
forty-three tanneries with 7,90a employes. Of these tanneries, 
thirty-seven were in the Madras Presidency, and were cim- 
cemed very largely in the dressing and tanning of the skins 
above mentioned. The tanneries of Northern India, especially 
those at Cawnpore, produce leather, and arc, moreover, very 
largely engaged in the iiddlerjv hoot and shoe, and leather 
trunk trades. They also supply a proportion of the leather 
that is used by the village saddlers and shoemakers. All over 
India skins ore roughly tanned by certain classes, and it is no 
uncommon sight to find the skin of an animal filled with 
ning material hanging from the bough of a tree until the dfsired 
change has been accomplished. In other instances crude vats 
containing but one or two skins are to be seen near leather- 
workers' houses. 

India possesses an extensive senes of very excellent (aiming 
materials, such as acacia pods and bark,, cutch, Indian sumach, 
tanner’s cassia, mangroves, miTaboUms, and othcia. With 
these and similar materials, and by various methods and con* 
trivonces, hides and skins are extensively cured, tanned, and 
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curried, and the leather is worked up in response to an im- 
iQcnse and purely local demand, *^tteinpt 5 arc now being 
made in the Madras Predder<7 to introduce cbronit tanning. 

The imports of boots and shoes have for some years been, 
incieasirig rapidly. In 1886-7 the supply was valued at 11^3 
lakhs, and in 1503*4 at 175 lakhs. Local manufactures are^ 
however, still more inipormnt. Every village and town has its 
shoemakers; in the cities whole streets arc occupied by them, 
and one of the most striking features of the trade m some 
places is the la^e number of Chinamen engaged in it. Native 
shoes are often elaborately embroidered, 4 Uk 1 even jewelled- 
The places most famed for artistic shoes and leather work 
generally are—Cuttack, Patna, and Samn {Bengal); Rampur, 
Lucknow, Agra, Jhinsi, and SahAranpur (United Provinces); 
Rawalpindi, Dera Gbizi Khan, and Htwhiarpuf (Punjab); 
Peshawar and KohSt (Frontier Province); Chanda (Central 
Provinces); Jaipur and Bikaner (Rajputana); Surat, Ahma^ 
dabid, Poona, Ramagiri, and Hyderabad (Bombay); lukI 
Raichiir, Salem, Trichinopoly, Madras, and Mysore (Southern 
India). These are the chief centres of the native tr^c; hut, 
as iJready said, CawTipore stands out preeminently as the 
commercial centre of the modem trade in brjots of European 
style, shoes, saddlery, military equipments, trunks, Jkc. Lastly, 
it may be added that for the |Jast ten years or so India ha-s 
begun to export boots and shoes. In 181^8—9 this traffic was 
valued at 3-J lakhs, and in 1903-4 at 6 kkhs. These exports 
go from Calcutta and Bombay, and aic consigned mainly to 
Natal, Cape Colony, Mauritius, and Egypt. 

The sword^ings and belts of PtshAwar, Bannu, Kohftt, 
the Derajat, and Quetta are often beautiful and richly embroi¬ 
dered. The powder-flasks, bulletoses, and pouches attached 
to them also frequently exhibit fine work* Artistic water' 
bottles arc made in Madras; and Lahore, Sirsa, and HissAr 
produce leather bowls for hvkkas. Pen-cases, cigar-boxes, and 
dressing-cases are produced in Nepal, in Hoshilrpur District, 
and at Bilaspur. The socks (buskins), trousers, and coats 
made at K 5 ngra and Hoshkrpur from deer skin {samb<£r) arc 
famous all over the Punjab. A^hAn p^sfini (coats of sheep¬ 
skin with the wool turned inwards) are richly embroider^. 
Baunu buskins, in soft red leather, are also well-known. 

The Cawnpore saddlery, which is famous alt over India, is 
quite plain; but ornamental saddlery and camel trappings are 
produced in Jaipur (Kiicii), Bikaner, KAlhiAwir (KundJak aud 
Indore; and at SiJim in Bengal. ITie embroidered 




,V] JJ?TS MVn .\fANUfACTU^ES 191 

leather sheets of Hyderibad (Sind) have bold and elTective 
designs, Gorafchpur also produces embroidered s^mtar work 
in the form of saddlehclothfl and tabk^ovei^ and the embroi¬ 
dered leather of Chanda (Ct.ntril Provinces) is the last relic 

of the former prosperity of that to^. 

At Nosam, >n the Ktimoo! Disirid of Madras, leather mats 
are quaintly painted^ and In many parts of RJljputSiia and 
Bombay leather is admirably stamped and engraved in book¬ 
binding. The most noted centres of this art are Alwat- and 
Ahirt&dflbad The carving of rhinoceros hide shields is an old 
but decaying industry in Gujarat. I n former days these shields 
were used by Arab mercenaries; they are now made only as 
ornaments, chiefly for Eurojteans, The hide are imported fr^ 

East Africa, In some case*, instead of being caned, the hide 
is so cured as to become almost transimrent and of a pale 

amber colour. , i- . , 

India is very largely dependent on foreign tountnes for us ivory. 

supplies of ivory* African ivory is closet in grain, and n<^ lO 
liable to turn yellow, or to war|> and split, ns the Indian, 
♦Green’ ivory is much better than ‘dead’: the latter term 
denotes ivory found 00 the ground, or stored so long that it 
hai lost nil its gelatine and become brittle and non-elastic 
All the finer and more ex^jensive ivor>'-caryinp a^ as a rule, 
done on the best African ivory j and even in tnlaymg, the hair¬ 
lines are invariably in the bluish white African article, the 
larger patches being in the dull chalky Indian quahly. It ss 
■A curious fact that the armouries of the Indian princes contain 
a large number of daggers, the hafts of w htch are made of fr^l 
walrus ivories. Some of these weapons have lustones t^l 
carry them back for i:enturies; and the traffic m conveying 
these special forms of ivory from Siberia, or even from Green¬ 
land, to India, mostly by tedious land routes, muit have existed 
long anterior to the present channels of commerce. 

Five localities are specially noted for their anis&c ivones: 
namely, Delhi, Murshidabad, Mjwre, TTavancore, and Moub 
mein. The tvory^arving now produced at Delhi is modci^ 
and mmnly Hindu in character; the articles produced are neWy 
designed and carefully finished—caskets, glo^'e-boxes, rable 
ornaments (mbiature elephants, camels, horaes, com, fic.), 
paper-cutters, curd-cases, w hist-markers, chessmen and the 
like. The Bengal Ivory-wotkers, like those of Delhi, produce 
a large variety of little ornaments (models of dephants, bullock 
carts, processions, &c.) for the European market. The Jvory 
carvings of Mysore and Travancore must, however, receivt the 
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foreitioist posuion in India, and iheir dtioorative designs are 
drawn frofti the cady Chaluk)^an and Jain traditions rather 
than from the Drandiun and Indo-Aryan schools. Burmese 
ivory^ajiing seems to have been derived from India. Ilie 
ariicles chiefly produced are dagger and d^h handles, picture- 
fmmesn paper-cutters, stands for silver bowls, chessmen, chairs, 
and images of Buddhiu 

Ivor^'-carving is, as a rtile^ hereditar^v tuit there is no special 
caste identified with the craft At some patts of the country 
the carvers arc carpenters^ or sih-ersmiths, white in places they 
are Muhammadans, At MurshidS^htd the industry, though 
originated by Muhammadans, is to-day in the hands of 
Hindus. 

Ivory- Ivory-tumingi which is less artistic than i^-ory-carving, is 

inniinEr- ttidcspread: In fact, most towns have a few workers 

of this class who make small artides such as bangles, chess- 
men, antimony boxes, and idols. The best specimens of ivory- 
turning are produced in Agm, Alwar, Bllcaner, Jodhpur (more 
especially Plli), Amritsar, Ludhiana, Patiflla, Tippeni, Tirupatl, 
and the Godavari District of Madras. With the Sikh the use 
of a comb is almost a religious observance, and in Amritsar 
and other towns of the Punjab ivory combs of great beaut)' 
Oft to be had. Occasionally latge suras are expended on 
special chairs, bowdahs, and thrones veneered with Ivqiy, as 
also in the purchase of rugs and fans woven out of threads cut 
from the tusk. 

ItDiTi;- In several parts of India wood is inlaid with ivor)', but three 

inUyiag. localities are especially noted for the superiority of their work t 
namely, hlysore, Hoshilrpur in the Punjab, and Mongh)T in 
Bengal. The Mysore work, where the surface of the ivory' 
is ornamented with black designs, is of special excellence. 
Bone is sometimes used as an inferior substitute for Ivory in 
inlaying. 

Maiqiieiiy, The term * Bombay Boxes' has become a trade name for 
sandalwood boxes veneered with ribbons, which arc built up 
of strips of ivory and colourc.'d woods and tin, glued together 
length wise in elaboration of some design and then cut trans¬ 
versely to form the ribbons. This Is a form of marquetry and 
is called s&dtiL It is largely practised by the Hindu and 
P^rsl Cabinet-makers of Bombay dty, Surat, Barodn, and 
AhmiuLab^d- Sometimes, in place of sadtU^ the boxes have 
carved sandidw'ood or carved black-wood panels. In Southern 
India, and mainly in the ton-n of Vizagapatam, a somewhat 
^tmllar industry exists, in which the outside of sandalwood 
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boxes, book'ntcks, &c., are verit<*cd with ibin Layers of hom, 
tortoise-shelU Or ivoryj the iwry being often coloured with tac 
or col by the fret’Siiw until it is as fine as lace. The ivory », 
moreover. frequeTitly overlaid on veneers of tortoise-shell or 
hom. In the Kotah State boxes and poK'der-dasks are veneered 
with hom, ivory, and niotber-of-pearl set in lac. Ivory mats, 
mode up of strit^ of such fine texture that the ivory ts literally 
woven, arc cunositics produced at Tippero, Dacca, Bharatpur, 
and olscwhert. 

Miniature |[Ainting;, which has attained a high proficiency in 
Northern India, is almost In variably ptactised on slabs of ivory, 

50 Chat it becomes one of the arts dependent on ivory. 

Articles made from buCTalo hum arc largely produced, but Mem- 
are not, generally speaking, of much artistic value. The chief 
centiBS of the trade are Cuttack, Monghyr, SAtkhira (KhuIrtS 
District), Hooghty, and Stiramporc in Bengal, where combs, 
brooches, necklaces, bangles, and the like are made. Sibs3gar 
in Assam lums out salad s|iwons with quaint elephant handles ; 
and the Jaipur bows, ornamented in diaper panem, deserve 
notice. 'ITie RAjkoi combs, Baroda. spoons, and Kathiiwlr 
knife handiesi, and the Surat and AhmadUbdd boxes veneered 
with horn, are all wclbknowiu In Mysore umbrella handles, 
powder-boxes, and buttons are made of bufialo hom, and are 
often richly mkid with ivory and copper- -Madura, produces 
excellent horri-cari'lngs of animals. In Batnlglri and Sivaxit- 
vJdi (Bombay) bison hom is made into highly artistic table 
ornaments. 

Brush-making, while not by any means devekiped to the full UdnlM. 
extent possible, stsll exists in India. H'lthin the past ten years 
the exports of bristles and other brush-making fibres have 
greatly expanded, and in 1903-4 ti-ere valued at 20^ lakhs. 

The export trade in feathers is declinme, owing to the pro- Feaihen- 
hibition issued in 1903. In iSSb-; the traffic was valued 
at 5J lakhs, ajid in 1903-4 at only fU, Sp*™- Peacock 
feathers are largely u.'ved in India, the chid" centres of their 
artistic utiliralion being Benares, Nepal, Jhinsi, AumngAbfld, 
SivantvSdi (Bombay), and Mysore. They are generally made 
into fans and fly-fiappers. Formerly they were extensively 
employed In the manufacture of braida and trimmings exported 
to Europe for the omamentation of ladrea* dresses. 

The trafilic in coral cunsi^ mainly of the real article pro- Coni, 
cured from Italy, Bengal receives the laigest amount j but 
the trade is subject to extrenic fluctuations, and depends 
very largely on the demand of the great tiadirig and banking 
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commiuiUies of the Hindu.,, who chiefly indulge in neekbces 

of ibis nutierkl. _ 

^1 Pearl and chant fkbeHcs are important m the exlreme swth 

tadniiries. (jf India and to some eitcni in Burma also. I he supply from 
these does not completely meet India’s denrnndsj and from 
1 to 4 laths’ worth are annually imported from Afnca into 
Bombay and Bengal. ITie conch shdl ia cut into b^ckts, 
annlcta, charms, tabknapkin rings, brooches, and the UHt 
In Eastern Bengali, and more esp^lly in Dacca, the satikM^in 
or shell'Carvcr is by no means an insignificant member of the 
artistic community. Shell bracelets, &c., after being carved, 
are coloured by lac melted mto the sunt portions of the design. 
The industry is practically confined to Bengal Mother-of-peur 
is procured at the Indian fisheries, and is uaed by both ston* 
and wood inlayers, more especially in Northern India. 

Vi. Fibres, Tcxdks, ami Texlilt' Industries 

OisUBca- .\fcer food stuffs, no Other group of producU or industries is 

tloti of juQh importance to India as that of textiles. The broadest 

conception of these includes all vegetable and animal fibres, 
whether simply plaited into basfcet*work, iwkled into coarse 
rope, felted into paper, or spun and woven into fabrics of 
gossamer texture. Of the Indian vegetable fibres, cotton and 
jute are by far the most ^Tkluable. They are follow^ed by cou, 
aloe, hemp, and paper-making materials, and then by rope, 
cordage, brush-making, mat-making, and basket-work fibre^ 
blax llincn) la chiefly of interest as an importt?d article \ 
though much boa been written about rhea or China grass, 
so lar os India is concerned, a curiosity more than a regular 
article of trade. There are perhaps 300 fibre-yielding [ilonts 
in India; and of these about 100 are more or loss regularly 
used by the people, bm only ten or twelve are established 
articles of trade. Of the animal fibres, silk, wool,/<r54j«, and 
hair are very important. ^ 

arcLgn Some conception of the magnitude of the textile interests of 
India may be conveyed by the circumstance that the total 
foreign transactions in J 903-4 valued at more ihaix 

9$ croTEi 65,500,000 sterling), being marly two and a half 
times as much as the declared value of the traffic in i 3 ^T^ 7 - 
'I'hese figures are derived by bringing together textiles of 
every description, raw and manufactured In JS76-J impom 
exceeded exports by more than three crores. In rS^o-t ibc 
exports almost equalled the imports in value, and in i9e3"4 
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they surpa^d them by si crores. U'hJs result is largely 
due to the pr<is[>erity of the ooiioti znd jute millB of India, 

The exports of cotton, yam find cottorii goods were valued at 
8i takha in 1876-7, and at loj Crorcs in 1903-4; the corre- 
spondmg figuros for Jute manu^tures were 71 lakhs and 
9^ crorea. Tabic V (p. J53) shows India's foreign cransacttonN 
in iHtttles in 1903-4, 

In 1903-4 India possessed 14a a mills, presses, gins, fiUt- 
turcs, &c., concerned with cotton, jute, paper, silk, and woollen ^ “ 
ntanufactures. 'I’hese give regwUr employment to more than 
400,000 persons, and occasionid employinem to perhaps double 
that number. In 1S96-7 there were in all 1,084 such factories, 

■>0 that in seven years there has, been a considetaWe advance. 

Of the mills, factories, &C,, now running, only about forty are 
wtirked by hand, animal, or water-power; all the others use 
steam. 

In the whole field of economic science perhaps no moreC^i™. 
remarkable example emsts of a sudden development than the 
growth of the cotton industries and trades of Europic and 
Amenco, 'I’he enormous importance of the fibre in the 
agriculture and comtticrce of the world at the present day 
renders it dif&calt to believe that only a few hundred years ago 
this, the most valuable of ail Bhres, wtis almost unknown to the 
cisdliied nations of the West, No less surprising is it that cotton, 
which Kas for many centuries been the staple article of clothing 
of the people of India and other Eastem countries, should 
scarcely find a place in their early literature. 

Towards the close of the first century of the present era 
Arrian described Indian cotton as carried by the .'Vrabs from 
Broach up the Red Sea Ui Aduli, and be further speaks of 
extensive trade in the dyed sheets of MasulijjalanL. The muslins 
Ilf Uacca were known to the Greeks under the gan^fiiMa, 
a w‘ord suggestive of their oH^n from the bonks of the Gardes. 

Thus it may safely be concluded that in India the arts of 
cotton-spinning and cotton-weaving were in a high state of 
pnjficEency two thousand yeani ngp. Cotton-weaving wfos only 
intruduced into England in the seventeenth century, and in 
17a I an Act was passed prohibiting^ Ln the interests of 
Manchester, the importation of printed calicoes from India. 

It may also be mentioned that in 1784 sa ship arrived at 
Liverpool with eight bogs of cotton fniin the United States,^ 
which were seized on the ground that so much cotton could 
not have been produced there- Soon after this the whole 
aspect of the cotton trade of the world had changed, and 
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Indh then fell inio a position of very secondary importance. 
Instead of femishing Eunjp*; 

dependent on England for her ovm suppli^ a retiwrltable 
instance of the triurtipl^ of improved mechanical contrivances 
and inteUtgeni agricnltuie over hereditaiy sltill and pnimtive 

trodidons. _ , - ^ . 

The dawn of India's second life in the cotton md^lnes 
broke with the establishment of the first steam power spinning 
and weaving factorj-; and, as in Europe, that new life meant the 
gradual annihilation of hand loom weaving and the concen^ 
tration of the weavers in the larger towns. Steam factones 
have sprung into existence: all over India, and are yearly being 
multiplied, white rauive capital is being pouf^ into them id 
an extent not experienced in any other Indian industr)'. 
has been estimated that at present £tj,sao,ooQ sterimg is 
invested m the cotton mills of India, and that they goe 
employment, directly or indirectly, to JSo,ooo pertons. 

Prodttcdcr. The cultivation of raw cotton has been described in chapter i 
{Agriculture); arid it will suffice to say here that the production 
of low count )’aTn, which for many years was the chief item of 
India's modem traffic, tended to degrade lalhur than to improve 
the quality of the staple. If the manufacturer would pay no 
more for a long than for a short staple, the Indian cultivator 
nalutaJly sought to raise the plant that would pve the highest 
j-ielcL It is not surprising, therefore, that within the last thirty 
years the line long stapled cottons of India—ihu cottons that 
at one time were much admired, and found a ready sale in 
Europe—have gradually disappeared, and that a most inferior 
but highly productive kind has taken their place. That infenor 
yams might come to be refused both in India and in China 
seems never to have been contemplated, yet it may now be 
affirmed that the future prosperity of the Indian cotton industry 
will turn very' largely on whether or noL the Indian cultivator 
can prtjduce cottuti superior to that at present grown. 

A little less than hdf the Indian production is required to 
feed the steam-power spiniung Cactoriea of the country. The 
hand-loom w'sivers now larely spin their own yam, but purchase 
supplies either of imtxirted or of Indian mill spun yam. It may 
thus be accepted that the balance of production over the 
demands of the Indian mills is available for the foreign markets, 
Ehning the past three ycar^ the following amounts of raw cotton 
were exported:—5,700,000 cwt* in r90 1-3, 6 , 0+5 
1902-3, and 7,931,000 cwL in 1903-4. The average value 0 
the exports during the last live years was nearly 15 crores; an 
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If wd assume an equal value for the portion of the crop retained 
in India, it may be accepted as not far from correct that the 
total reached 30 crones or abont £30^000,000 sterling. 

All os'er the coiton-gTOwing areas large steam-power ginnmg CijMinc 
and pressing mitls have been established, to meet local demofids 
and necessities. In consequence the cultnutoTs have dtscon* 
tinned ginning their own cotton, and the evil c/Tcct of this in 
respect to the mixing of seed has already been referred to in 
chapter i. In 1903 India possessed S95 ginning factories 
and pressing mills, which ga™ employment to nearly 75,500 
persons. 

The first cotton mill in India was started in iSiS, near 
Calcutta; the first of the Enimbay series was established 
1S51; and ten years later a do«!n mills with 338,000 spindles 
were at work. In 1879 the number had increased to fifty-sk 
mills with 1,500,000 spindles. In i 836 —7 there were ninety 
mills, with 17,000 looms and 2,203,000 spmdks; in iS96-7, 

155 miiU, with 37,000 looms and 3,984,000 spindles; in 1901-2, 

194 milk, with 42,000 looms and 4,993,000 spindks; and in 
1903-4, 204 mills, vnth 46,000 Idottis and 5,2^^000 spindles. 

Of the mills, eighty'four are in Bombay city and thirty-two in 
Ahmadabad. W'ithin the decade ending 1903-4, the number 
of looms increased by 58 per cent, and the number of spindles 
by 47 per cent The capital invested in txitton mills has been 
estimated at about i j crores; and they give permanent cm* 
ployment to iS6,ooo persons, besides occasionid employment 
to large numbers of cultivators, carters, boatmen, S:c. Between 
the years 1893 and 1900 the industry was depressed, pofits 
being affected by the disturbance in exchange reTaiions with 
the Tar East which follow cd the closure of the Indiitn mints; 
by over-production; by plague, poor cotton crops, and famine; 
and by the dlstnrbantajs in China. Since 1901 there has, 
however, been a very satisfitcloty improvement. 

It has been said of India to^ 3 ay that * weaving if for the Hind- 
most part the pursuit of the by-time of the persons who weavt^ 

'fhat is doubtless the condition in many ports of the country ; 
but here and there centres of professional hand-loom wearing 
still exist, where the village w'eaver holds on honoured position 
and turns out a fair portion of the dresses worn by the more 
conservative and orthodox nierabeTS of the community. In¬ 
creased prosperity for these hard-working and deserving 
craftsmen was held by some writers as likely to ensue when, 
in 1896, the duly on imported yam was repealed, while power- 
loom manufactures, foreign and Indian, remained liable to 
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dut>'It was Lhougl't that all itiat was necessarj', in order 
to restore the hand loom industry, was to teach native weavers 
the ose of improved ct)ntrininccs< It rnay^ howeirer, be safety 
affirmed that there is nothing either too fine in texture or too 
complicated in pattern for the power loom manufacturer to 
producot and that his advent on the field is only restricted by 
the possibilities of profit. The finest Dacca muslins and the 
most intricate Kashmir shawls can bcj and have l>een|i produced 
by machinery^ But there are still markets eminently suited to 
the hand-weaver, such as the production of special sdris and 
{women's cloths and turbans) of a particular shape and 
sire, which the powcT-loom producer does not succesafully 
contest, because the demand is too small or too local. 

The artistic cotton products of India may be grouped under 
two main heads—long-doths and damasks; and muslins, plain 
and figured. The cloths turned out are of fine quality^ and 
may be either white or coloured; but the patterns are usually 
woven, not printed. WTien cheeked (and of a thick material) 
they aie^ in Northern India, styled ^Arrtr, and in the south 
gahrint \ when striped they are spoken of as jfffir, and are 
generally used for women's trousers (/tor/tfmnf). The usual 
colours are dark red for Hindus and dark blue for Aluham- 
madans, iutcrvi'O^'en in both cases with white. Damask proper 
is usually much finer, and is generally woven in white only. 
The following are the chief vernacular terms employed in 
connexion with cotton cloths. The dhAl or worn by 

men* ts a piece of plain cloth, generally haring a coloured 
border and measuring about 5 yards in length, and i i yards 
in wndth* It may be made locially or imported. The 
or women's Upper garment varies greatly, according to tb; 
wealth, position, or caste of the wearer, as regards the material 
used and the ornamentation employed. IViih the finer materials 
it is generally woven as a gaure, and is stlEl largely honddoom 
work. The ffit7 has a larger coloured border than the d^ti, 
or It may be entiincly coloured, the pattern being w'oven Into it, 
or it is of calico, printed or embroidered. Red, blue, and green 
are the colours most generally used. It h usually worn round 
the waist, the end being throwTi over the head in place of a 
shawl. The sari is, from an art point of view, perhaps the 
most picturesque of oJI Indian garments. The cAMar or shawl 
is a sheet usuaUy about j yards long and half as wide. It ^ 
worn by men, but only by certain classes rrf" women, and li 
thrown across the shoulders or (by women) over the head. 

' £» Vol. D', dup. TiU, bl isHicllonKraK Rmenve (Ciutoai*;'. 
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The or iitngt (lurbon) is a Icmg narrow strip of doth 
worn by mert round ihu bead# The same iniiteriiil may be 
worn round the waist ns a cnmmerbuntl^ The {khand^ 
is a little bodice now largely worn by women below the 
It is often of a rich material or ddicatdy embroidered. The 
susr has already been referred to as the striped do<h used in 
making trousers* and is often of a beautiful material. If to 
this list be added the large shoulder sheet* often ciuilicd, called 
the /ani or raMi ; the Mi/or a &mha sheet also 

used as a bed-cover; the flcmncloth {Jaum w fttrrA} aiid the 
mg {dan or tAa/ranjT)^ the series of the printCipal artistic textile 
articles of native dress and household use may be regarded as 
complete. 

In the Punjab and the Frontier ProTince beautiful AAfJw ttodir flf 
are made in the Derajlt and the neighbouring countr}, 
esijccially at liera Ismail Khair, Jluing, Jlultim and ShAhpur. 

The drills igaAruffS) of Ludhiana closely resemble similar goods 
from Europe, The /uttgis of Kohit and Peshdwar (imitated in 
Ludhiana) are famous oh over the East; they are mostly in 
pale drab or dark blue, with richly worked end pieces in stripes 
of gold wire and coloured silt. In the fiagAs and /ungii of 
Shahpur and MulL^in stripes in red* yellow, and green are 
frequent, A speciali cloth known as gar^ tot^ made in. 
(luidilspur, is in request all over India. The glazed ghah 
fahrits of Jullundur ate also well-known. 

The coarser broadcloth of the United ProT.’inces is known of 
as or (handahHf and the liner goods as /jUffSfA, 

The best qualities of the laiior are made in the Benares, 
Bulandshahr, FyzibSd, Jaunpur, MiraSpur, and R 5 e BaiclJ 
Districts. The AtrmrKifs or double pattern fabrics of Aligarh 
are %er)' beautiful: and the checked and striped gah^ni from 
Agra (locally krvown as nakhunai) still enjoy some repumtion, 
though they have suffered seriously from the competition of 
imported gooda. The damasks of the RKmpur State hate a 
considerable local market, and are admirable of their ktncL 

'Fhc most famous cloths of the Central Pruvirwes are those W Uk ^ 
of Umrer in Nflgpur T^istrici, arid of Faunl in Bhandira, 

Their chief product is ihutUi the glory of i^hich is the brtradth «i4 E«ir. 
and beauty of the borders, Nlgpuf contalm one of the most 
successful of the cotton mills in India, which turns out good 
dhoth, but unfortunately without the artistic borders of former 
lintcs. xVmong the must delicate of the sdAs are those of Burhan- 
pur, with ^tiriegated borders interwoven with gold-plated thread. 

The flower-bordwEd jJfff of Sambalpur arc called /thaiia ; and 
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pecul^r tt> this District are the sarh known as hamat>aUj 
bordered ot Striped with fantajrtic animal designs. These 
hattiabalii are perhaps the nKMt attistic pradaci of the Central 
IVfrt’tnces. The AkoU and Ellichpyr DLstricU of BcTiir art* 
known atJ ewer India for their cotton goods, more especially 
checked and striped handkerchiefSf which are wtjm rcutnd the 
head or Waist Their chief beauty consists in the rich shades 
of red used in colouring the yam. 

orrteceil. Cossimbazai;, Chittagong, Patna, and SSntfpur (NodiA Dis¬ 
trict) have been famed for iheif cotton goods since the East 
India Company had factories in these places, but the bu-sinesa is 
at present purely local Tippera has a fairly large trade in cotton- 
weaving ; and l>acca, famous for its fine muslins, still holds a 
foremost position among the Bengal centres of cotUni-spEnning | 
and weaving. The damask broadcloths of JahAnAb^d (Patna 
District), Rongpur, and Dinajpur have a Eair reputation. 

QfBctnlAy. In the Bombay Presidency, Belgaum and Dharw^r are noted 
for their fine which have bold silk borders and beautiful 
cnd-pieces.i and the wnr of Bijapur are also of high quality, 

NAsik is famous for its turbans, especially those produced at 
Yeolo. iMgadis of cotton and silk milled, or cotton with silk | 
borders, are also largely made there. SuHs are e^itensively ! 
produced in Thfl.rm. 'fhe cotton manufactures of Bombay 
city fall under the head of ordinary oommcndal rather than of 
artistic goods, and the same may be said of Ahmadubad; but 
the hand-loom dhotars and fialaias of the latter place have 
pretty silk burders and find a market all over the Presidency. 

Surat turns out superior luftgis, itlAs, and svsh, while Broach 
gives attention to raaaii. 

Coarse cloth is manufactured in every' village In 

Sind, and sNsts at H^Ua In Hyderabad District, HyderUbad 
itself is famed for its or strings for supporting ttouscfs : 

these are rainbowHcoloured for men and of a fiiir gauze texture 
for women. It also turns out cheap IMsis of an exceptionally 
rich quality, woven in red and gieen or red and yellow cotton, 
the wtai’ers of this class of article mostly residiiig at Narapur. 

Tatta used to be rernwrusd for cotton chintzes as well as silk, 
goods, while Karachi has some credit for its /ufijptf A^tfS, ami 
rush, 

CHMadns, In GodfivaH. District certain tillage round Coconlda and 
have a high reputation for their cotton goods, 

TTie blue and fine shirting cloths of Nellore were 

at one time largely exported to the West Indies, but this 
trade was ruined through the emancipation of the slaves 
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freedmen reliiEinii^ to buy unicles which they re{;ujr<!cO as 
symbols of their fortner sluvcry; and of ail the ancient scats 
of cotion'weavrng m Souihcm India, RJijabmundry^ is the only 
one that to^lay occupies a fwirly assured position. The ijainted 
chintzes of Masulipatam, KalflJioiti, and Madura have a|fc;idy 
been mentioned. 

In Mysore good damaifc broadcloths are turned outj 
espedally at Bangalore; the chbitzes of Shimogii, and the 
])rinted cloths of llangalore, are similar to those formerly 
produced at Scringapatam. 

In Burma, as in Assam, weaving is a domestic industry, 
carried on mainly by women. 

The fine muslins of Uacca have been fLimed for centuries. ]>acca 
An exhaustive account of them, written by i*r. James Taylor, 
was published in 1851. The shein of yarn which a native 
weas'CT measured in his presence, says Hr. Taylor, pirtVvd to 
be 250 miles in length to the pound of cotton. A popular 
method of testing fineness was to iscertain if the cloth pri>duccd 
would pass through n lady’s ring. Speaking of the v«y fme 
yam produced in Dacca, Dr. Taylor further explains that the 
shortness of the staple renders it unsuited to machtrH^Spinning, 
but neverthdess the local spintiert are able to produce with it 
the some results as from the finest long^staplrd cottons of 
Araefica. The tendenej' of the fibre toexpafid with moisture is 
the criterion by which the naiiv'e spinner judges of the suitability 
for hne, that is exceptionaliy high count, spinning. English yam 
swells on bleaching, while Dacca spun thread shrinks and 
becomes stronger the more frequently it is subjected to that 
process. It would thus appear that the Jiurojiean spinner 
may still have something to learn fniim the hand-worker which 
might possibly lead to spinning shorter staples than are at 
present comidefod indis|>ensab 1 e. Some of the finer Dacca 
muslins are woven of yams that measure 400's S but higher 
counts than these have been produced in Europe, so that 
beautiful though the fine muslins of Dacca* Ami, Chanderf, 
Kotah, Rohtak* Benares, and other localities may be, they 
arc not superior in fineness to muslin^ that can be mode 
in Europe, 

Figur^ Or flow‘ercd muslins (jamdtlMi) arc* from an 
point of view, the beat pcoducis of Bengal. These are literally 
cotton brocades, the pattern or flower being formed by spools 
carrying special threads of cotton, silk* or gold that are thrust 

^ Cotlfifl JUJUS RTt to be of Xf\ y>\ SfC., coonti wlum PuJt iPQfV 
iHwi » like nunbethinkl rtf go to the areirdopoii. 
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by the hand mihm the warp, and are thus suppJetnentaiy to 
the weft. It would take many pages to describe the chief 
designs tnec with; it must sufEioe to say that they ate strongly 
Persian in feeling and conception* The fabric is usually grey 
cotton, omanienied with blue-black designs, or occasionally 
with brightly coloured cottons, and gold or silver wine. When 
made in the form of siini the ends have large lw!d corner 
pieces. Dacca is the most famous centre for J&mdanis. 
Coloured sans with brightly coloured {Jdmdism) flowers are 
produced at Sinttpur in Nadia District, and elsewhere in 
Bengal* and are sold e^ttensivcly at Hoi>-rah ; the coloured saris 
of Tippera also deserve mention. 

In the United Provinces, Sikandarabad in Bulandshabr 
District, Mau in Azarngarh, Mahmtldimgar in Lucknow, Jais 
in Kae Bareli, Tanda in Fyilbad* and flenarts are famous for 
their plain, striped, and fliowL-red muslins, the Jjaidanis of 
Tlnda being of special excellence. In the Punjab, miudins 
used to be largely produced at Delhi and arc still made at 
Robtak. 

Among the muslins of Rajputana the foremost plape is held 
by tho»e of Kotah. Chandert, in Gwalior, and the town of 
Gwalior itself turn out high-class goods. 1 ’bose of Gwalior 
are usually checked and figured, while the border of the 
Ghanderi muslins is in silk or gold, the silk being double 
woven so as to show a different colour on each side, Indore 
and Slmngpur (Dewjs SLiteJ produce unbleached muslins of 
considerable beaut)'. 

Ami, in the North rVreot District of Madras, is well-knowi'n 
for its fine cmislins (though they are not so fine as those of 
I>acca). but the demand for these goods has declined very 
seriously of late years. Other ^ladias muslins with a local 
reputation are those of Adoni, Madura, and Tanjorc. 'ITi': 
\>nkatagiri mustin (white with gold or coloured bands) is 
mckStly used for turbans. 

In ] ^>03-4 the miUi of British India produced 
of yam, or about rw,ooo,ooo lb* more than in 1397-S, 
those in Native States 2^,500,000 lb. Of the total production, 
three-quarters of which Is in the Bombay Presidencyv about 
104,000,000 lb, (or iS per cenL) were higher counts, that is to 
say, qualities above ao^s. One of the most significant featurra 
of the modem imffic in Indian cotton manufactures Is this 
inersLse in the out-tum of the higher count yams, for which 
a good deal of Egyptian raw cotton is imported, 'fhe pro- 
duittion of these counts in 1903-4 was 42,000,000 Ih. in excess 
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of that only" five years picvioualy. By way of contrast with 
this prosperous Indtai^ indostryv ^ pointed out that the 

weight of twist and yarn imported in 1S8&-9 was 52,500*000 lb.; 
in iS^S-s it had fallen to 45*500,000 lb.* and in i 9 oj ^4 
to jS,ooo,ooo lb* It would thus appear that the imports are 
steadily declining with the growth of the Indian production of 
higher-class yams. 

Turning now to the exports of Indian twnsts and yams* in 
these amounted to S,ooo,oo<j lb., valued at 57 lafchs, 
and in igo5-^4 to 253,500,000 lb., valued at about 9 crores. 
l>cducting the esports from the total production it appears that in 
the latter year 326*000*000 Hx of Indian y'amand 3S,ooo*ooo lb. 
of Imported yam were available for Indian power and hand- 
looms. It Seems fairly certain that* but for the exports 
of raw cotton and the enatence of the Indian steam- 
power mills, the area of cotton cultivation in India would be 
reduced to about one-quarter its present extent Onc-half of 
the total production is exported raw and one-quarter in the 
form of yam, thus leaving the remaining quarter to meet local 
demands. 

The woven goods produced by the Indian mills amounted ^c- 
to 99,000.000 lb. in i8gft-9 and to 131*000,000 lb. in 1903-4. 
These goods are mainly grey unbleached cottons, So per 
cent, being of that nature. The proportion of higher-class 
goods vanes in dilferent Provinces, In 1903-4 Madms 
returned nearly 64 per cent., the Central Provinces {including 
Bei^r) aS per cent.* and Bombay 18 per cerb of the total 
manufactuiH^ as white and coloured goods, hosiery, &c. Ihe 
grey goods represent about 4 jTirds to the pound in w-e^ht, so 
that the Indian mills manufactured about 315,000,0^ yards of 
grey goods in 1897-8* tuid about 436*000^.000 yards in 1903-4. 
Turning now to the Imports, India received, in 1903-4. 

1,035,000,000 yards of grey piece-goods, 466,000,000 yards of 
white goods, and 481,000,000 yards of coloured and printed 
cotton gondsu I>cducting re-eiports this giv'« 1,966*000*000 
yards available for India* plus 326,000*000 yards of Indian 
production {deducting exports from total oul-tum) j and w'c get 
in all 2,291,000,000 yards as the net Indian supply for 1903-4 

\Vhile the Indian mills are spinnitig very largely for China 
and other foreign marltets, the looms are far more concerned 
with the home martet* 

Perhaps the earliest botanical writer who inveatigatod the hne. 
cuUiv-ation of jute {GirvAcrox ^itsrius and C. mpsularis) in 
Bengal wtls Dr. Buchanan-Hamtlton. In 1801 the East India 
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Company were juixious to discover a good subistitute for hemp, 
Buchanan-Hamilton had appaiKiOily advocated the clatni^ of 
the san fibre fur that purpose^ and acooidingty wrote of }ylc; 
* WTiether or not this plant might be employcd in Europe to 
make cordage or canvas^ 1 cannot say; but 1 hope that no 
circumstance writ divert the altenlion of the publiOr until a fait 
trial has been made of jrnw.’ Buchanan-Hamilton had not 
fl very high opinion of the jute fibn^ which was then unltnown 
to Eurrjpe, although grown and used in EengiUd From the 
writings of other authors we luum that a ceniniy ago the poor 
in Eastern and Northern Bengal were mainly, if not entirely, 
clad in a sackcloth of jute. Such a state of affiUrs has quite 
passed away in the India txf ti>day, the poorest peasant being 
dressed in cotton. 

It would seem probable that Roxburgh was the first 
person to use the word ‘juie"^ for this fibre. According to 
atitae writers the word is derived from the Sanskritothers 
trace it from the well-known waste sWktjAiAnJAi'if ^ and a third 
opinion derives it direct from /As/j the Orissa name of the 
plant 'fhe word used by Buchanan-Hamilton, is the 
ordinary Bengali name for the plant from which the jute fibre 
is derived. But the terra /jt/ or appears all over Indio, 

and ii given first to one fibre and then to another, its moat 
general acceptation being silk. A common ^onyra for bJ 
rdjd safTa, the noble san fibre. I'he term * gunny ' {the name 
used in modem commerce for jute sacking) is doubUess 
derived from ganja {by Ute earlier authors written gdma}f and 
thus links the jute plant with hemp^ and shows that, so far 
as India is concerned, the Use of jute is raoderi], being indeed 
to this day practically unknown in any rroiince outside Bengal 
and Assam. In the trade returns for India the imports under 
the name of hemp refer to the true hcmp> while the export-s 
so designated are mainly, if not entirely, ra/r (the fibre of 
Crotolaria /uwffn). 

Jute fibre was first experimented with by Europeans in 1S20, 
the result being so unfavourable that brokers were for some 
years subsequently required to give a guarantee that sales of 
fibre efiected by them were free from adulteration with jute. 
One of the earliest commercial references to the fibre occurs 
in the Customs returns of iSaS, In that year 3,^4 cwt. of raw 
fibre, valued at Rs, fijo, were exported to Europe. The 
rnanuTacture of gunny bugs and cloth was at that time entirely 
in the hands of the Bengal peasant weavers, but the traffic 
could not have been ver>‘ extensive. In 1832 an enterprising 
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Dundw manufactujtr csperimonted once more with the fibre^ 
and i^a5 able to show thni it nnghl be used as a substitute for 
hemp. From that dale jute gained rapidly in popuLir favour. 

It recognized that it was capable of the most minute 
separation) but it is only wnihin the past few years that this 
advantage has been utilized for the liner textile purposes. In 
time the difficulty of blcacbini; and dyeing the fibre dis¬ 
appeared j and the success of jute being thus ossureth the 
foundation of the manufacturing enterprise of Dundee and 
Calcutta was laid. 

With the establishment of jute mills at Dundee^ a large 
export traffic in the raw fibre sprang into existence at Calcuiii 
Until iSs4, when the supply of flax and hemp from Russia 
was cut off by the Crimeart Wai) little or no effort was made to 
organize mills in India, or to improve the inlLiige hand-loom 
production, with a view to parllcijMiting in the new demand of 
foreign countries for jute sacking. In that yearj a factory was 
established at Sefampore, ar>d some years later factories sprang 
up rapidly in »nd around Catcutta, until the banks of the 
Hooghly are now dotted with smokirig chimneys. In (Bgi-a 
there were twenty-six jute mtlla, with a capital of 137 lakhs, 
fifM$ in sterling j and these contained &,29s looms, 

with 173,000 spindles. In 1903^4 there were ihiny-eight mills, 
with a arpltal of 743 lakhs, including a sterling capital of 
163,000 3 and these contained 18,406 looms and 
spindles, and gave umptoyment to 114,000 persons* hile 
the English capital <if the Bengal jute Induatty hai not 
advanced much, recent years have witnessed an immense 
expansion of the capital subscribed in India, 

Praciically every homeatead in the jute tracts has a few 1^- 
bundles of jute suspended from a beam in the roof of the 
veranda. The fibre is spun into twist or yam, and worked up 
as required into string and rope, or is woven into gunny cloth 
t>r bo^. V’^ear by year, howet'er, this domestic craft hna de- 
treiMd, and it may safely be affirmed that (he dtsdine in 
hond-looiu Jute weaving is far greater than in the case oi 
cotton. In lad, hand-loom gunnies have ntiw practtcally dis¬ 
appeared from the market 3 and yet so late as 18S0-1, the 
returns of foreign exports had to be divided into two secUons, 
power-loom and hand-loom. 

The jute presses are conccmcd with the foreign trade in raw 
jute. In 1896-7 there ‘were eighty-eight such prcsseai, and in 
1903-4 155 presses with 11,000 cmploytx, 

11 has already been stated that in iSiH tho capons of raw Timdc, 
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jute «ereonly ^64 cwt; in 1332-3 ihey were only 1 i. 3 oo cwt*; 
fifty years later they hiid expanded to i(j,349tOoo cwl j and in 
1403^4 they were 13^21,000 cwL, valued at nearly tt crores. 
From the jute taken by the Indian mills, goods to the value of 
9I crorcs 'tretc exported in i903”4t ai>d it is probably correct 
to suppose that this represents about twchthirds of the total 
manufactures of these mills: hence the total value of the 
Bengal jute production, including raw nnialerial exported, may 
be estimated at about 27 crores. Recently the exports of jute 
cloth have been progressing at a higher ratio than thc^ of 
which is possibly due to the utiltiation of the cloth in linoleum 
manufketure. In 1903-4 the United Stales took 63 per cent 
of the jute cloth exporied, while Australia is the largest single 
market for bogs, 

l^apcr vras intrrxJuced into India by the Muhtunmadons, 
who had learned its use from, the Chinese. To the present 
day,, wherever paper-miiking by hand is sttH piactified, the 
workers are usually Muhammadans j but the industry baa long 
been declining, and only the coarsest kinds of paper arc now 
produced. Among Hindus, the earliest writing matenals were 
palmdeaves in the south (where they are still commonly used), 
and birch-bork in the north. The oldest Sanskrit MSS. cm 
paper come from Kashmir and Nepal, no doubt under Chinese 
influence. But, although the process by which pper could be 
made was fully understood, no progress was urade in India 
until Europeans organixed the present industry with the help 
of modem appliances. The most valuable paper materials are 
old rags, waste gunny-bags, jute and la/i (hemp) cuttings, and 
daftar And munj grasses. 

There are nine paper mills in Indta^four in Bombay, four 
in Bengab United Provinces (Lucknow); and, 

50 for as can be ascertained, the capital invested in these is 
65 lakha, in 1903 they gave employment to about 4 , 5 ®* 
persons and produced nearly 44,000,000 lb, of paper, valued 
at 59 bkhs. 

The associated industry of printing may be very bneny 
mentioned here. In rSgS India possessed 756 printing 
presses; In 1900-1 there were 87^ employing about 
persons Since igoi the smaller presses have been cKcludcd 
from the rciums, and in 1903 107 large presses employed 

13,220 hands. 

Many conflicting opinions have been advanced on the 
history of the silk industry of India. It is probably correct 
that the most ancient references to xilk by Sanskrit authors 
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denote one or other of the nornloinestiCLied worms, and not 
the true sUltwomt (the mulberry feeding imeci) of modem 
commerce. All the passages that speak of the mtilherry-worm 
in Hindu literature refer to an imported, artd not to a 

locally produced, silk. Neither this worm nor the plant on 
which it feeds has ever been found in an indigenous condition 
in India—certainly never in the parts »f India ^vbere sen. 
culture exists. The practiod silence of IMuharnmadan wnlers 
on the subject is aUo significant, and tends to the conclusion 
that until the advent of the East India Company mull*erty 
silk growing was nowhere an important Industry in India. 
Under the festering care of the Company, howe ver, the Indian 
silk trade prospered greatly, and the cx|)eriments then con¬ 
ducted resulted in the intrxiduction and adaptation of at Ic^t 
some of the aub-irr^pical taces of the silkworm now met with 
in Bengal Tor example, the drsi or cold weather {Bvm 
byx Jar and the msiri oi miny and hot-wcathcr M 
fi?, iraesi), may have displaced the now neglected tit 

hotil /d/ (J?. Uiirnsi^)i and the b<rr&jak or bora pat {B. H xtory 
In Burrna the worm met with is the nyapato arraiQ^mny 
In the seventeenth and eighteenth centuries Indians chief 
competitor in the silk trade wiis the Ijjv^ant Company, 
f'liadually, how'ever, successful efforts w'ere made to aedimatire 
in Europe one or two races of a temperate wotiii, procured 
from China and Japan. This might be described as Bombyx 
mon proper. Wfeen sericulture became part of the jagnculture 
of France and Italvt a quality of silk was produced entirely 
different from that of India and Turkey, and its appearance 
created a new demand and organized new markets, ^ All subse¬ 
quent esperienoc seems to have established the belief that the 
plains of India, or at all events of Bengal, ore nmer likely to 
produce silk that could compete with this new industry. On 
the lower hills of Northern Jndia^ on the other hand, a fair 
amount of success has been attained with this (to India) new 
worm, as, for eiiample, in I>ehra UCui and Kashmir. In 
Manipur, It would appear probable that B. morty possibly 
obtained from China, has been reared for centurie^^ The 
caprice of fashion has, from lime to lime, powerfully modified 
the Indian silk trade, ITie upcc^l properties of the korak 
silks were formerly much appreciated, but the demand for 
them has now declined. This ciTcumstance, togEihef with 
defective systems of rearing and of band^^reeling and weaving, 
accounts laigely for the present depression in the mulberry 
silk trade of India, 
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wiidiili*. hsus three weU-known purely indigenous sillcworttis: 

the Autir, the mu^a, and the trL The I5r>jt is widely dis¬ 
tributed on [he lowT hilis^ more especudly those of the great 
central table-land, and feeds on several jungle trees, 'fhe 
second is confined to jVssain and Eastern Bengal, and feeds on 
a laurel- The third exists in A state of semi-domesticalion, 
being feared on the castof-oil plant* Fttnti an art |joint of 
view the taiiga silk is the mtjst interesting and attractive, and 
the cocoon can be reeled readily. The silk, on the other 
hand, is so extreinely difficult to reel that it is nearly alw'ays 
carded and spun—an art which was practised in the Khasi 
HilUi of Assam long before it vras thought of in Eurits(K. 

Area of In Bengal mulberry silkHTuUurc centres in the Districts of 
p(*d«ctic.ti. Malda, Rajshihi, and Burdwin. In Choti 

X3gpur the fasttr is fairly plentiful; and in the northern trairts, 
such as Rangpur, jatpaigurl, and Bogra, the m silk is largely 
reared* The mulberry worm is aljo regularly reared in the 
Manipur State. The silks of the Assam Valley proper are the 
m&gA and fW. In the United Provinces mulberry silk is pro¬ 
duced in Dehra Diln and Partibgarh, and in southern Mitiflpur 
the tdsar h found In the Punjab and Frontier Province 
mulberry silk occurs In the Kohit, Peshilwar, Gurdispun and 
Kdngra Districts, and in Kasbmfr it has recently become 
established as an important industry. The silk of the Curitml 
Provinces is the ftijar", which is fairly abundant in the forest 
tracts- Bombay is noted for its silk manufactures. In the 
scv^teenih oenlUTy it drew its supplies of raw silk frnm 
Persia and Bengal, but at present these come from China. 
Several attempts have been made to acclimatiste mulberry silk 
in Madra-s but to no imrpoae. In Mysore the industry appears 
to be very ancient. Dr* Buchanan-Hamiiton describes it at 
the beginning of the nineteenth century, A small mulberry 
silk industrj^ has alwa)'^ existed in Prome, and to a less exUint 
in other districts of Burma* The European standard tiree) 
system of mulberry cultivation is followed in Northern India, 
and has been recommended as superior to the bush system of 
Bengal, In Bogra and some other ports of this Province 
which are subject to Inundation, the mulberry beds become 
elevated lidges within rice-ftelds- 

FilatQtra, Bengal is the chief producing Province of India, while 
mniK Ac. the Punjab use the largest quantities of sUk- Bat 

it is significant tliat the Bengal production influences but 
slightly the manufacturing centres of India. As alrtaidy stated, 
Bombay import!!^ its supplies from China, and distributes raw’ 
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silk ihui obtained to Northern and OntraJ India. Ah but 
one of the sWk hlaturcs of India are located in Bengal- In 
1891 there i*"cre eightand in these had decreased 
to sixty-threc, which gave employment to 9,000 persons. Three 
large Silk milts {two m Bombay and one in Calcutta) are 
worked by steam-power and are almost exclusivety concerned 
with the Bumese market, a trade that was formerly concen¬ 
trated very largely In Glasgow but is now shared by Japjui. 
There are also some twenty t<r thirty hand-loom facloriesT 
mostly in Bengal The Bengal factories of uxUy largely work 
up hisur silk, in place of preparing the f^roA silks formply 
turned out by them t they ore owned and managed by natives 
and do not employ European machinery. Besides the 
registered mills and factories, numerous weavers own we 
or two hfotns, worked by themseb'es and their ramilies. 
Silk-weaving seems intimately assMiated with Gujarit. tfom 
one end of India to the other Cujar^tj ailk-wcarera may be 
found, speaking a dialect of Gujariltl or using Guiorail names 
for most of their appliances and for the textiles tlw^ produ^^ 

Thu following classificatjon of the most Important artisde 
silk textiles of India may help to convey some concepdon of 
their diversity and beauty 

(d) Gif/d These arc sdk 

textiles the pattern of which (more or less elaborated witli gold 
or silver wire) is supplementary to the weft, md is conset|uently 
thrown on the surface of the fabric. It U produced by special 
spools thniat between the warp by hand- It ts customary to 
resuict the word 'kincob^ to a brocade in which there is a 
liberal use of metallic thread- Cloth of gold may be vnewed as 
woven entirely of gold wire, the pattern being somclunes prc^ 
duced by punching the surikci^ w'hite in the kinoobs proper 
bilk is used os a body material or to oudine ihu gold materials 
Of the gold (lattems, Ed/fas or have the major portion 

of sUk and the patterns only in metallic wire- Lastly, aFroTtmns 
are silk gau^s with gold or silver threads interwoven. Ekith 
cloth of gold and kincob are mentioned in the I'odas. 
sthcucs, speaking of the costumes of the princes of Ini^ 
remarks that their robes were worked In pure gold, and the rich 
stuffs brought from India to Babylon were probably gold 
brocades of the kinds now produced at Ahmadibid, Btnares, 
and Murshidabfid. U would appear too that the kincobi, 
which are now mainly used for trappings and curtains, wmc 
origmaliy woven of pure gold, and t^i rilk was added to ^ve 
a body to the textile and to afford a means of colour ILumina- 
vou cii. P 
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rhe centres most famiKi for this beautiful and ancieut 
Benares, Ahmadibid^ Barod^ 


incsc aic -- ‘ 

Beirares, Multfin. Bah^lwalpuf, Nasatpur (bind), Ahmad- 

abad, Surat, Yeola, Poona, Auiaiigabad, Raichdr, and Tanjorn, 
The most characterUtic textiles of this kind are, hoi^ever, thoM 
woren in coUon but spun so as to fom. a soft thick fabric 
that feels like wool, and has silk pattcma brocaded over the 
surface. Thcae ate styled Almrus. They ^ a rule 
lined, and when made up into coats for men. and bodices ^d 
trousers for women, aie, as the name denotes, suitable clothing 
for the ooSd weather. Aurangabad is the chief centre of /umru 
production, though Trichmopoiy has a fair shore in the indust^. 
The iiHirut of Ahmoditbad, Surat, and Raichflr may also be 
mentioned In point of texture and durability few Indian 
fabrics appear so directly suited to European purposes as the 
Mmmi. like tincobs, they might be exteriKvdy used for 
wall drapings and curtains, while some of the finer quahtus 
could be employed for bdies' dresses, arid others for mens 
ties and fancy waistcaftts, or even for dressing-gowns. 

(f) gulbcda.n^ and mashni are names given to v-anous 

silks that resemble each other in containing a w-Tivy stripe-^ 
Maihru has already been referred to on p. i^y, I’he 
silks have a wavy pattern {khaitjan). . The guBndan is a light 
fabric with a somewhat similar pattern, which is, however, 
woven within the texture, and not thrown on the surface as in 
sattgi^ Pure silks, or silks mixed with cotton that answer to 
this name, aie produced all wer Northern India and were at 
one time extremely popular. But the comj^tidon with im¬ 
ported goods has be^ very injurious to the indigenous craft, 
and the cheaper and mote attractive haw also replaced 

the older and more expensive work. Goods of these 

various classes are produced at Azamgarh, Benares^ nAHahShid, 
Aligarh, Agra, and Bulandsbahr in the Uniled Provinces \ also 
at Amritsar, Bahiwalpur, Tatta, and Yeola- 

(J) Striped and (ketked sUks^ These are known 

as dariyali (plain Silk), gardahs or guibarras (silk of fine 
counts)i, and by other imrocs. The chief centres of production 
are Amritsar {dariyalU Multan, and Bahawalpur, in the Punjab; 
Agra, Aamgarh, Minipur, and Benares, in the United Pro¬ 
vinces ; MurshidAbAd {kitfult nnd matka silks), and Bilnkiir^l 
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(iwted for double-coloured silk saAi), in BengaJ,; KaiUchi,, 
Taita, Surat, Foorm, Ycola^ HiAna, in the Borabaj- Presi¬ 
dency; HerbampuT {Ganjtufi), Madura^ and liindigulj tn 
Madina. 

(f) Sutimiitf {ghaitas, kana^vts^ c-f.) are made prindpaliy 
in the Azamgarh District of the United Pnivinces; at Pesha¬ 
war j. at Ahmadahad and Siir^it; and at Ariyahlr (Trichinopoly 
District) and Ayyampettai (Tanjore)* in Madiat 

Other silk pr^ucts that may be specially noted are the fine 
/wjTjfij of PeshaHTU^ Kohat, and Kabilift-alpurj the embroidered 
silks of Kashmir, the silk stins of Koxah and Chanderf (Gwalior), 
and thc/>a/o/a silks of GujarJli (see p. 1S7), 

The silk Jii«J of KJHhilwlr, especially when embroidered, 
are hardly equalled in India for finish and delicacy of colour. 
The coloured silk jJrif of Ami (Madras Presidency), with deep 
embroidered borders and geometrical scroUs, also deserve 
mention. There is a large demand for silk garments in Hurrim, 
but the local prodiucts, whether plain, striped, checked, or 
brocaded, are not equal to those of India. ITie silk industry 
of Burma is due to colonies of Manipurls w'hose orbcesiors were 
taken captive by former fiurirum kings. Bombay and Mur- 
■shldabSd produce silts for the Burma market 

The first consignment of wound silk from India to England 
was made in ( 773 , but during the five succeeding years the 
c:(port!5 did not on an avenigu eJtceed 180,000 lb» From 17?^ 
to 17 85 the avt-rage came to 5150,000 lb., the supply from 
Turkey, Italy, &C,, being only about one-half that amount. 
In 1790 the exports of ihnjwn and raw silk were 1,266,000 lb. 
From 1857, when the utilization of wa^e silk b^gan in Europe, 
the exports of India changed their character: the waste and 
wild silk trade improved, and that in reeled silk declined* 
In 1876-7 the to^ exports were 1,418,000 lb., ii>alucd at 
78 lakhs. In r880-1 they were S 5 ^™ 

788,000 lb. waste and valued at 55 lakhs. In 1900—1 

the figures were 560,000 lb reeled and lb. waste, 

total valuo 51 lakhs; and in 1903—4 the corresponding figures 
were 6^4,000 Ik reeled silk and waste, total value 

63 lakhs. The exports of manufactured silfcs have showm 
a still more serious decline: in 1886-7 they were valued at 
32 lakhs, in 1896-7 ai 16 lakhs, and in 1903-4 ^ 

lakhs. 

In both raw silk and silk majiufactures India now receives 
far more than she ;0vcs. I’he imports of raw silk were, in 
1876-7, 1,46r,000 lb., valued at 45 twenty-five yeins 
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liter (inoo-i) they were 1 ,S 35 .=>“« loi llltlw. 

There has since been a temponir^^ decline,, p^bly an 
after consequence of famine and plagutp the import; in 190J-4 
having been 4 S 44 iK» > 59 bihbs. The imports 

of manufactured silks show a remarkable expansion. In 
these were valued Qt 58 lakhs^ and five later 

at 3S lakhi In 1905-+ they rose to i 3 j lakhs, the highest 
figure yet artaiived, 'ITius not only is India failing to produce 
silk goods suiiahle for the demands of other counlHes, but she 
is opening her own markets to a foreign competition that must 
tell disastrously on the local hand-loom workers^ 

The earliest ctassic writers of India knew of wool, which 
was assigned as the material for the sacred string of the 
V^ya caste. The discovery of the art of felting possibly 
preceded that of spinning and weaving the fleece. WooU 
however, takes a very subordinate posiUoii in ihe^ art crafts 
of the plains of India, owing largely to its unsuitability as 
B material of clothing under the climatic conditions. The 
wool of the Indian sheep is very inferior to that of Europe 
and Australia. It Ls shori^plcd, and so deficient in the 
scaly quality valuable for felting as to resemble hair rather 
than wool. AVhether it be possible to remove these defects, 
with she^ living under tropical conditions, is a pointy of Che 
greatest uncertainty: at all events the recent expansions of 
the wool trade of India have been in regions know n to produce 
woolly fleeces. 

or J*an is the imderimt of wool found on certain 
goats in Tibet. This is the article employed in the manu- 
fticturc of Kashmir shawls (fM/jf), Rilmpur fAii/ow, and 
paiAmina cloth. Of late years a soft form of wool has been 
imjiorted into India from. Kemain in J^ersia. More recently 
a. similar wool has come from Australiu and other countries. 
Mid later still a soft staple has been produced by sf^cial 
treatment of almost any wool. These and similar substitutes 
for the true ^sAm are imported into Bombay and carried 
to Amritsar, Lahore, KUrpur, LudhiJlna, and even to Kashmir 
itself, and, either in their pure state or mixed with a small 
amount of Tibetan /osAm, are made into shawls, dress pieces, 
Bo:.* and then sold all over India, and even esported to Europe 
and America, as tnic p^sAmlna, The emme "cashmere* is 
also given, to doth woven in Eurvape, and has in £ici Ijccotne 
a trade term for a coruin quality of fine soft woollen good.s. 
It is possible that the entire supply of Tibetan /lasAfa does 
not represent a tithe of the material, ran' or made up, now 
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sold uiKi^r the namts of /asAifftfta qt * cftshnniere in Europe 
Eoid Ameriau 

The best wool in the Punjab and Frcmtier Province isC^Ktot 
probably that of Hiss^lr Lristritt; but Feroaepore, Uhore* 
jhang, Shahpurj Peshawar, Duni Ismail Khitn, Amritsar, 

,MuIl^, Rawalpindi, and Jhelum each produce wool m fair 
L|iiantity and cjuality. In the Eftitled Provinces the must 
useful wool comes from the HimMayaii tjacts—tlarhw!d, 

Almor^ and Nainl TJl—while the importnnl Districts in 
plains are those of j-Vgra and Mirriipnr. A large drain 
however, made on the Punjab, lUjpuiitiia, and Sind* and on 
foreign coiintritis to mutt the miuiufactures of these Pro¬ 
vinces, The best-known local wools of Western India are 
the black Decemn and KbSodeah j and the white wuols cjf 
Sind, CJujoTilt* and Kiihi5w3r. Sind and Baluchistan wools 
are exported from Karachi, along with the fine wool obtained 
from BJltanen The tearing of sheep in the Central Provinces 
is fairly important in Jubbulijore, Nagpur, Chan^ WardhS, 
and Raipur. In Hajputana and Central India, BJkaner, 
Jodhpur, Jaipur, and Ajmer produce woo^ 

Hikaner is much prized all over India, especially firr^ carpet- 
weaving, In Southern India the wmIs of RclLar), Kumool, 
Coimbatoro, and Mysore are well-known; but the sheep of 
moat other District of Madras, like those of Bengal, yield 
hair rather than wool 

Woollen manufaclures consist of coarsely woven or fel^d 
blankels and piece-goods, only occasionally ornamental. The 
manufacture of felts {nafudiJj), which are made of spun wo^, 
and used as bed and flotir rugs, and for horse-cloths, is earned 
to a otmsiderabSe degree of escellence in Kashmir; Bannu, 

Hazara, l>eTa Ghflzi Khiln, and Bhera; Rahraich; Gujaiit, 
Jodhpur, Jaipur, Sind, and Baluchistin* Kashmir felts are 
richly embroidered ; those of Kohai and Bannu have floured 
wools imVwdded in the felt in claboralton of design. It 

is only in Northern India (more especially in Kashmir) that 
the apinning and weaving of wtjol extends to the producbon 
nf highly finished and artistic grxids. It must suflice to deal 
in the mast general terms with two gtoups—the Kashmir 
shawls and cAJdars, and the wra>Uer-pile carpets of Ind^ 
ar>d to add some remurks on embroidery. Before doing ihti 
it may be mentioned that there ore at present only six steam- 
power woollen mills in India: namely, at Cawnpore, Dh^- 
wal in the Punjab, Btjmbay (3), and Bujgalore. The capital 
invested in these mills is 45 laths, of which the Cawnpore 
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mill ha.-t nearly one-half. They possessed 678 looms and 
zj^QOo sptndics in 1903) and employed 3 i^®^ people. The 
out turn includes blankets, serges, broadcloth, iannels, hosiery, , 
cardigan jackets, jetseys, gloves, } also tweeds, shawb, 
worsted, and Berlin wool. Their total production in 1905 
was about i000,000 lb., valued at 19 lakhs- But for all the 
higher-class gc>ods they has-e to import Australian wool, which 
is used either pure or mi^ed with Indian wools. 

Scattered hurt and there all over the country are various 
hand-loom Cactoric* where coarse blankets, carpets, rugs, pattu^ 
and pitsAmina aie produced. Ptti/H (puttoo) is a fabric woven 
of a'ool or goaf s hair, treated so as to resemble or 

a mixture of fasAm and cotton. Though the industry is 
considerable, the factories are inttiii'idually small. Eleven of 
the larger hand loom establishments, mostly concerned in the 
carpet trade, give employment to about 4,500 persons. 

Pile carpet-weaving as now practised in India wa,^ intro¬ 
duced, like many Other arts, from Persia; but it is probable 
that India had a carpet industry of its own (though possibly 
not in pile carpets) long before thu advent of Persian influence. 
Methods and designs are met with in the Indian carpet trade 
which are very possibly indigenous, and include the pirculi- 
afitits by which Indian carpets can be at once distinguished 
from those of other countries. There b little or nothing to 
show that the princes and nobles of India used woollen-pile 
carpets in the past more extensively than they do at presenL 
In a tropical country sumptuary desires are more naturally 
met by gold musniids than by espensive carpets; but where 
carpets are used in India they are almost invariably of a good 
quality and rich oriental design, and are procured not merely 
from India itself, but from Turkey, Turkisian, Persia, and 
AfghUnistau. Cheap carpets am exclusively made for export, 
the present demand being the outcome of the interest aroused 
by the carpets sent from India to the London Exhibition 
of 1851+ The idea seems then to have occurred to European 
dealers that, if a cheaper article could be prtKiuced by India 
than was procured from Turkey and Persia, a large and 
profitable tsade might be otganined. Patterns were accord¬ 
ingly sent out, the quality prescribed, and the price fixed 
at an almost impossibly loa' figure. The result could hardly 
have been other than a steady deterioration in quality and 
artistic merit. Another influence, but in the opposite direction, 
has been exercised by the famous bock on Oriental Carpets 
published by the Austrian Commercial Museum. From one 
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end (if the country to the other, the plates of that work, ather 
In original or os copiiid by Indian draogbismen, aie to be 
seen in the factories of even the humbl^t workers. This hfts 
tended to raise the tone of carpcl-wea^'ing in India, and thus 
to arrest the disastrous results of the trade demand alreidj 
spoken of; but it itas also oper?itcd to destroy the little 
distinctions that formerly eidst^ between the chief centres 
of fflanufaclute. The production of carpets at some of the 
large Indian jails has sometimes been referred to as esercising 
Lv debasing influence on the aniiitic industry. iTiia is not the 
fact, the work of the ^ails having been on the whole distinctly 
beneficial. The Yeraoda jail at Poona, for exampk, m 
reproducing rich and pure designs obtained from old carpeia 
at Bijapur (probably of Kashmir make), has consented wluit 
might otherwise have been lost. 

The centres of carpet-weaving in Northern India are, m 
order of importance, Amritsar, Kashmir, Lahore (jail), MuMn, 
Hoshilrpur, Batlla, and Bahflwalpur. In Kashmir, carpel-cm Indit 
making has been practised for several centuries, and the 
Kashmir carpets were known of old even in Southern India, 

The large and prosperous industry at Amritsar appears to be 
quite modem, and is mainly in the hands of Hindus. Central 
Asia and the Native States of India are ransacked for old 
choice patterns, while the utmost care is token in the selection 
of wool, and vegetable dyes. PasAfiiw<i wool is used 
for the finest descriptions of carpehi, and the work is oil done 
by hand. The carpel-weaving of Hoshiflrpur and Baiala la 
u recent offshoot from iVmritJiar, Mullin is on old centre, 
and the industry^ U said to have been Established there pnw 
to the introduction of carpei-Hveaving from Persia, It is 
probable, however, that the original influence came from rugs 
and carpets brought from ^'urkistiln. The Multln carets 
ore marked by the si?.e of the sUtch and an aggressive colouring, 
while they are usually disproportionately long in rektioii to 
their breadth. I’bu Bahilwalpur carpets do not differ matenilly 
from those produced at MulUln. Fcshlwsr, and to a le» 
ejvtcnt Quetta, ore centres for the Afghan, Turkoman, and 
Persian carpels that find their way into India. Kohii, Bonnu, 
iind a few other places along the uorth-westem frontiej pro¬ 
duce a peculiar form of rug called a the distin^ve 

ftjature of which is that the weft threads proirudci in twisted 

loops, from the waip strarKis. f In SLad 

The carpets manufactured in Sind dosely resemble those of ^^ 
Multan, Sir G«jrge BirdwtMjd (Ini/uffnai Ar/i of India) iMhinin. 
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d«cribes them aa * the cheapest, cDar 5 CSt.^ and Scasi durable 
of all that arc made in Indim" SpeakJhg of Baluchi-S.t 4 n> be 
continues ^ nlie carpets and ruys are made of goats' hair, 
which gives them their singularly beautiful kstne, finer even 
than that of the Indian silk carpets, and more subdued in 
tone, although the dyes used in BaluchistJn are richer. The 
patterns are usually of the fantastic geometrical character found 
in Turltomin rugs, from which the patterns of the early 
“ Brussels carpets " were derived*' These carpets are, however, 
rarely made in Baluchistan itself* They come from Seistin, 
and, to a less ente^it, from Afghanistan. 

The excellent carpets made in the Central jail at Agra 
furnish a further refutation of the usual conden^naiion of Indian 
jiiihinade carpets* Mirzflpur is another wdl-known caqwt 
centre in the United Provinces* Bengal has no go€>d wool, 
and the only carpets that need be mentioned ane those from 
Gaya. While poor in quality, these possess an individuality 
that recalls the Rintchondra carpets of Ellorc- 

Carpel-weaving has Nourished for many years in RSjputSna 
and Central India. The best carpets and rugs are produced 
at Jaipur, Bikaner, and Ajmer. 

One of the earliest seats of carpet-weaving in India was, 
according to the reports of old traveller^, the undent city of 
Cambay* The chief centos in Bombay at the present iky 
are the School of Art in Bombay city, Ahmadibid, and the 
Veraoda jail of Poona. PerhapB the most noteworthy object 
at the Delhi Exhibition of 1903 was a beautiful pearl carpet 
produced at Baroda* 1 'he field is in seed pearls, the arabesque 
designs in blue and red being worked out in English glass 
beads, with medallions and rosettes of diamonds, rubies, and 
emeralds; and the carpet was intended to be held down by 
four large weights in soHd gold thickly set in diamonds. 

The rairppts expOTtcd from Masulipatam and Cocanilda first 
attracted attention in Europe as being specially Indian. Sir 
George Birdwood says that the Masulipatam carpets ^were 
formerly among the finest produced in India, . . . The English 
importers insisted on supplying the weavers with cheaper 
matenal-s and we now find that these carpets are inv'ariably 
backed with English twine. The spell of the tradition thus 
brokerii one innovation after another was introduced into the 
maiuikcture,’ and these carpets cannot now be classed among 
ibc better fabrics of India. Masulipatam, Ellore (Kistna 
District), Wikjlpet <Korth Atcol), and Ayy-ampettai 
(Tanjore) are now the chief centres In Madras* The carpets 
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pro<lucefl at in the Hyd't'Jibid State a^e reniarkablft 

for the exceedingly fine couitt of the stitches^ for ihtir 
harmonious colourings and for the successful use of silk os a 
texture^ The technical school at AumngabSd produces 
excellent small rugs, and the jail at Bangalore has for some 
time past been noted for the good quality of its carpets. 

Thu plain oari>ets of India* which are usually in cotton Coudn 
but sometimes in tr^ooI, arc known as and ikatranjis^ 

dart meaning a rug* and shatranji a carpet- They are as 
a rule transversely striped, and only occasionally show floml 
or geometrical designs, 'fhey are uni\ersally used as prayer 
1. carpets hy the poorer classes tsf Muhammadans, and often 
display more art in ihdr manufacture than might be anticipated. 

Some of the most noteworthy are those fronii Rangpur m 
Bengal (blue and white): Agm* AUgarh, Bareilly, and 
Bulandshahr, in the United Proi'inces j PcshUKur, Bahilwalpnr* 
Multan, Gujrat* and Siaikot, in the Punjab and Frornier 
Province; Quetta* in BaluchistiLn; Jaipur and Blkaiw, in 
Rajpuiina; Dhanrar, Bclgaum, Ahmadnagar, Kalddgi, and 
Cambay, in Bombay j and Adoni, in Madras. 

There arc two main forms of production of shawls and 
chUdari-^xhc ftH or kanikar^ and the amiikar. In the former 
the pattern is elaborated on the loom j in the latter by means 
of the needle. But except tn the case of the most expensive 
shawls, the needle is also employed to Aimiih certain portior^ 
of the design in the lfn>m-worked artKles. Needlework is 
cheaper than loom-work, and the extent of needlework on a 
loom shawl may be accepted as a test of inferior wrirknian- 
ship. The great centre of shawl production is Kashmir, and 
for centuries past expensive Kashmir shawls have been rnuch 
sought after by the princes and nobles of India. ITie industry 
was at fir^t confined m this State* but* os the result of faminej 
colonies of Kashmir weavers settled in Amritsaj, LudhiJSna, 
Nflrpur, Gurd-ispur, Sialkot. and Ijihore, abfjul iSjj- Shawl* 
were thenceforward produced also at these centres; but owing 
to the difficuky of obtaining suitable niaierial they were by no 
means equal to the Kashmir product- I ranee was for many 
years the chief foreign market for Kashmir shawls* but the 
trade never recovered after the Franco-German Wan It^ was 
also damaged by the cheap imitations produced at Paisley, 
and nowadays Kashmir shawls are sent to Europe and 
America mainly as curiosities or diapcnes. 

The majority of Kashmir slurwU, whether kamkor or 
o/ttiikar^ flfe mode by a sort of patchwork. Phey consist 
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of ribbons woven in the diJSired p&Hem, or of strips of 
pashmUa cloth emhroltkred (wer the top after having been 
stwTi together to form the shawl. Shawls are mainlj’ of two 
shapes, the do^shaiit (or twin-shawl), bng narrow shawls always 
sold in pairs 3 and the kainifti or rAiiditrrumai, which is more 
or less square- The latter ha.s assumed its present form and 
qualities largely in consequence of European demand. The 
Rimpur chddijr i.s a fine quality shawl woven for the most 
part with woollen warp {pashm Of pashmina) and a specially 
prepared rilk. 

From the most ancient times the nobles of Lrpper inina, 
more especially the Muhammadans, have worn woollen goats 
or ^h^as. These are made from richly brocaded cloth* the 
patterns of which, when not embroidered, are formed by 
special spools thrust within the warp as the fabric is being 
woven. Thi.s class of good^ is known by* the name of 
fhtttaipar. The brocaded pattern may be made with coloured 
pashm or silk or gold. The centres of production arc Ka.'sh- 
mlr, Siilkot, Jalllpur near Gujt^Ii, Ltidhiilcia, Amritsar, and 
Aurangabad. Jammvdr work corresponds closely with the 
himmt pnKluctlon of the Deccan mentioned on p. ato. 

In 1376—7 exports of raw wool were valued at 107 lakhs, 
and in 1903-4 at i 37 i The imports of wool were 

valued at 5 lakhs in 1376^7, and 14 lakhs in 1S96-7, but 
have since fluctuated, and in 1903-4 stotKi ot 64 laklvt Ibe 
most remarkable feature of the wool trade is the increase 
in the imports of nianulactured goods, which were valued at 
70 lakhs in 1876-7, and at 216 lakhs in 1903-+ These 
figures do not include EuTO[Kan carpets and rug;s, which have 
mcTCased in \alue from 7.^ lakhs in 187^-7 lakhs in 

1903-4, The export of wcNolkn manufactures (other than 
carpels and shawls) has (alien from 5 lakhs in 1876-7 to 
T lakh in 1903-4. On the other hand, the exports of Indian 
carpets have been steadily increasing. In 1 836-7 value 
unounied to 3^ lakhs, but in 1903-4 ‘t had risen to 
a6 lakhs. 

The term embroideries as used in this chapter includes 
all forms of needltjwotk* hut excludes omamentatiun applied 
on the loom, such as is seen in the manufactufc of kincob^ 
Jamdhnis^ tapestries, carpels, and the like. Embroidery is in 
its inception a pastoral an. It attains its highest developments 
in Korthem and North-western India, and is more frequently 
found among the inhabitants of the hill^ than among those 
of the phuns. Some of the examples met with among the 
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primitive people of the hill tracts are of u very adTriuiced order 
and exceedingly' beautiful. It may be mentioned ^ a 
peculiarity of all Indian needlework that the needle is pulled 
away from* not drown toward, the operator* The stitch used 
maiertally influences the nature of the dea^ adopted, tor 
instance* cur^-es are almost impossible with dam or satm 
stitches, but are easily made by chain-stitch* Similarly, the 
preference for embroidered garments has largely dictated the 
method of emhroidery to be applied. It is customaiy, for 
example* for dam-stitch to be employed on coarse cotton* 
while chflin-stiich is used on silk or woollen fabrics. The 
former co^’crs the material, the latter ormiticnis certain 
portions of it. Nq may now proceed to a brief account of 
the principal kinds of artistic embmidery produced tn Indm* 

The phulkari work of the Punjab ia an occcllent ernmple 
of darivstitching. The word pkulkdri means ' flowered ’ work* 
and might therefore be applied to any embroidery. It i-S 
however* mainly used with reference to the particular kind 
which ia employed as a decoration for the fhudfxtn of women, 
and is specially characteristic of the Jat population of the 
Punjab. Rohtak may be said to Ik its home, and the art is 
aliio found in iU best form in the r>istricts of Ht^r, Ourgoon* 
and Delhi* and to some extent in Kariiit. Phitmti work is 
of three classes—the true phnikari^ where the pattern is 
diapered at intervals over the cloth; of gardi'n, where 

the whole surface is ornamented t and where the edges 

alone are ornamented and the centre left plain. It is mu<^ to 
be regretted that, under the influence of a demand for cheap 
products, the modem phulkiris exported to England and 
America have been embroidered in green, red, and purple 
colours pr<xluced by cheap aniline dyes. In sidihsddr (gloss* 
worked) phTAkarii a striking effect U produced ^ the insertion 
of small pieces of glass within the design, which are held in 
position by button-hole stitches* 1 he habit of using mirror 
glass in embroidery is very widLWpncad in Northern and 
Western India, being met with in Siroi ond KlthiawJr as well 
m in the Punjab and Frontier Prorinoe. In KithiawJlr ft 
occurs in women’s bcsdiccs, and in the head-dressea of 
children. 

The Kashmfris haro attained to a great profiriency in dam 
stitching* which is largely applied to the crabroideiy of shawls 
and chddari (see p. ii 7) J and within the past few years a new Kiihjnir. 
and growing industry has been created in ICashmir, namdy, 
the production of tablecloths* table-centres, and such-like 
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articles in white coiictn or linen, neatly and ekboraiely em 
broidered by dam-stiicHing with bright Europeiin washing 
silks* Such cloths are remarkably chfeip and attractive, though 
usually a good deal over-coloured. 

Silk tm- The silk embroideries of i>elhi and Agra are perhaps l^itrr 
hrtpW™ known in Kuiope than any other styles of Indun work. I hey 
originated very possibly with the luxury of the Mughal court, 
^ and were for long applied ei<du5ively to heavy texdlts, such as 
velvet and satin, used mainly for men’s coats, caps, or collars. 
Of recent years an im(Jortant development has taken place to 
supply European requirements; and superb curtains, screen- 
cloths, uhle^nlres, &Cn in silk, satin, or velvet, and ncbly 
embroideted with coloured silk and a restricted admixture of 
gold and silver thread, are now produced at both Delhi and 
Agra. This embroidery is in form satin stitch. Dam a^ 
satin-stitch embroideries of various characters are aijso to 
Kithliwir met With in ItaluchistSn, Sind, and Kathiiwlr. In Kilthifta^ 
satin-stitch is used in the needlework of the peasant as tJ^ 
chain-sritch is In that of the upper classes, and the embroidered 
handkcTchiefe (rAwt/aj) of this region are a characteristic form 
of salin-slitch work. J'hcy are made of coarse blue cotton 
cloth, so completely covered with purple st|k that hardly u 
trace of the original material is visible- In Eastern Bengal 
the k^da embroideries of Dacca, applied to pagns^ handker¬ 
chiefs, loin-cloths, and purdahs, deserve notice These were 
formerly entirtly in dam-stitch, but chain stitch work has 
njccntly been introduced. 

The Peshiwar or bed-covers, though less known than 

Bokhara, are much more artistic and arc a good spe^ 
jVokJAi of cimen of chain-stitch work* In Kashmir chain-stitching is 
KaihipiiT. more prominently associated with embroidered felts {wiTiWf- 

das) and woollen curtains than with shawls, and within the last 
few years a considerable trade has arisen in these articles, 
'lliey are usually in natural coloured wool, or in pale shades 
of grey, green, blue, or red, and are then embroidered with 
coloured pashm in a bold floral design, which follows the 
Chain- Persian prayer-rug pattern* KathiSwSr Is one of the great 
centres of chain-stitch work; and its embroidered skirts, 
bodices, handkerchiefs, and curtains are deservedly admired, 
■od HhDj* tjjy colours used being free from the glaring character of the 
modem Gujartlt work. The most artistic centre, however, of 
chain-stitch em broidery in India is BhOj, the capital of Cutch. 
At Hyderibad ^Sind) a large trade is done in embroidered 
camel-cloths of JUjwAifr larther* 
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W't now comt to a form of cmliroidery on some white wash- ^ 

ing material, such as calico, muilin, lineiv or silk- There are ™ 
various methods and stitches, but the most frwinent is the 
ordinary satin slitch combined with a form of Uultcm-holirg, 

The great centres of this class of embroidery arc Calcutta, 

Dacca, Lucknow, Peshawar, Madras, Bhojial, and Quetta, In 
Madras silk is the material most generally employed, and the 
form of needlework thus practised is almost exclusively satin 
stitch, though the H>called drawn work with one or two of the 
sp-«ial stitches that characteriK; the thikan work of Northern 
India is to some extent adopted. The tx^auiUul but imijer- 
feclly know'n white embroidery of Baluchistiini likewise difTens 
in character from the thi&an work of Eastern Bengal and 
Lucknow, It is double satin stitch^ but the patterns are very 
quaint. The Bhofill white work is a form of silk-quilting 
embroidtry in satin-stitch, and a similar class of work is met 
with at Quetta, 

Lucknow is now' the most important oentie for work, 

though it is probable that the craft originated in Eastern 
Bengal^ 'rhc.term ^hikan work, which denotes a foim of 
minute satin-stitch, may include piect-gmids, has been 
osualty restricted to special embroideries, such as panels 

for dresses, cufs, collars, caps, and haJidkerchiefk CAiian 
work in. fact the place tn India that luce holds in Europe. 

Uliere gold and silver wires are used, this class of light em¬ 
broideries is known by the name of 

Network embrotdarod with silk, or with gold and silk, is 
diaracteristLc of Hyder^bSd (Deccan) aitd Madnis. Lace 
manufacture was introduced by misaonaries, ^d is now 
a popular iitdustry in Southern India, The artistic patchwfjrk 
of Kashmir (a form of apfiliqai embroidery') has already been AWajjAf 
referred to m connexion with shawls (p. fhe uf Hcinn*, 

Burma, gorgeously coloured cloths with mythological designs, ore 
a special form of fl/yj/juyw/embroidery used for wall drapings and 
cmeringft fof country carts. 

To the majority of perrons Indian embroidery is specially CaM 
associated with gold and silver wirework. *rhis is of two 
forms—the heav)' and massivo (z^rdost), and the light and 
graceful ipiimdJnt), The former is worked on velvet of satin, 
with (as a rule) a heavy cotton linmg to support the gold work, 
w'hile the latter is on muslin or fine silks- Six George Birdwood 

‘ A pccoliulty or tlLC Lackoow work ii thal jclkiw or ituar lilk. U 
»u«l lu the fiUijifi of pet»l» or ka'fe*. 
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hU Industrial Arts ./ ladia says:-' The gold- 

embroldered veWeis (maUmal) uf Lucknow, and of Gulbarg^ 
AoranriMd, wid Hyderabad in the Deccan, for cmopies 
of costly stale umbrellas of dignity, elephants cloths, horsts 
cloths, and slate housings and caparisons generally, aio largely 
reptesenicd in the Indian Museum, In form they have re^ 
mained unchanged from the earliest periods of Indian history, 
but their sumptuous gold scroll ornamentation is m design 
distinctly of Italian sixteenth^entury origin. The Portugmesu 
were in the habit of sending satin to India to be embroidered 
by natives in European designs.* This form of maaive 
ijsanioU) embroidery is still well produced at Delhi, Agra, 
Lucknow, and Benares. The MmddM work has already been 
referred to in connexion with trAlAan. 

Instead of covering a whole fabric vriih silk, or silk and gold, 
this ornamentation is in the case of Jur/j and other garments 
applied only to the end pieces, the body of the garment being 
of some commoner materia! such as cotton. These Iwrderings 
are often erroneously spoken of as ^gold kce'- Irimmii^ 
and braids of this description are produced at Gwalior, Sumt, 
Ahmadabild, Aurangabad, and Hyderabad (Deccan). 


V/L Dra^Jt ihatt Nariolus), and 

Chrrtnkals 

in.5iea>cHn Vendors of drugs or Biubstances presumed to have cundlve 
druet, properties are to be found in all Indjon villages, while the 
larger villages and towns possess native doctors who have some 
empirical skill in the treatment of disease and a certain know^ 
ledge of Indigenous drugs. About 1,500 substances are held 
to have medicinal virtues, but very few of these have been 
examined chemtcally, investigated physiologically, or det^- 
mined therapeutically. Of late yeore the Oovemment of India 
has appointed a standing committee to examine indigenous 
drugs, and a selection Iws been made of about fifty drugs most 
highly commended by local repute and most frequently met 
with in the drug shops. These are being investigated and others 
will then be token in hand. 

Qainine. One of the most far-reaching measures of modem times to 
the benefit of the health of the people of India has been Sir 
George King's system of having quinine, locally produced from 
cinchona \ made up in 5-girain (now y-groin) pockets and sold 
(since 1*96-7) for a quarter anna (one farthing) at esrry ixwt 

^ dup. 1 (Aerictalten), 
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office in Indln.. This icherne has proved a commeitcifll success 
and has been of iunfticnse benefit to the mhabiianU of fever- 
stricken inicts. 

Some of the articles returned as drugs in oifficial statistics, Timdt h 
such as aloes, asafoctida^ and camphor, have been included in 
Tabic [ I otheni, such as opium,, a-ill be treated under edible 
substances (narootics)^ Of the cheuiicftk the most important 
articles are bicarbonate of soda, sulphuric add, alum, and 
papennmking requisites^ Taking the published i^etums of 
drugs and chemicals {excluding opium and tobacco) the im¬ 
ports were valued at 31 lakhs tn 1876, and at li; lakhs in 
I <>03-4. The increasing demand for chumicals may be taken 
as a direct evidence of the progress of India-fi manufacturing 
enterprise. The cotrespunding e-tports were valued at 44 lakhs 
in 1876-7, and at 5J lakhs in 1^03-4- In both cases these 
figures include alkalis nnd minerak which, strictly speaking, 
should appear in the secdon devoted to metals and minerals. 

Indeed, of the estports returned as chemicaJsi, saltpetre is by 
far the most im|Kjrtan.t single article, 

VIIL Edible Substames {imluding Niurc&iks) and the 
Induitrks emneeted f/arntdl/i 

Essential na this group of products ts to the prosperity of India, 
it posscases no art industries, and Is of verj' minor importance 
as regards manufactures. 

It is almost impossible to form a inistworthy estimate of Ap^lui' 
the total value of the crops that fall under the designation of 
edible products. Sficaking generally* it may be said that focKh 
crops {rice, wheat, barley, millets, pulses, &c.) are raised 
on about 184,000,000 acres* and all other crops combined 
on 50,0001,000 acres. If the areas under coffee, tea, tobacco, 
opium, sugar, spices, fruits, cattle-fodder* i;c., be transfened 
to the collective designation of edible products, the total would 
then be increased to about 198,000*000 ocres^ the non food- 
crops (fibres* oiIjj, dyes, &c.) being raised on about 36,000*000 
acres. 

To convey a definite conception of Indians fwd-supply, the 
produce of this vast area, would be an impossible laik. Of 
necessity no standard of yield could be seriously advanced as 
applicable to all food-crops j the balance of exports over imports 
would have to be worked out i the proceeds of garden and 
orchard culriraiion ascertained j wild fotjd-stnfls would have to 
be borne in mind, and arumaJ food materials* especially fish, 
taken into account. It would be as unsafe to assume that the 
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ueopk gf IndU live cxclusi^^lj’ on the producii of thdr o«n 
fields, as II would be misleading lo suppose Ehat they are 
entirely vegetjifijms, or live nminly on rice, as commonly 
believed in Europe. If any scries of gmiTw could be spolcen 
of a-s the staple Itwlian food, it irould be the millets and puLses 
collectively, certainly not rice, and still less wheat. But by 
way of illustration of the total food supply, it may be assum^ 
that a yield of 12 bushels an acre of edi food^ins would be 
a moderate estimate of the produce. H ence 134,000,000 acres 
produce, say, 1,175,000,000 cwt. of assorted food-grains. The 
exports to foreigti countries ductuate considerably from year to 
year, in direct relation to India's own needs and to the 
Tuling in Europe, Huririg the past twenty years it may be 
said that only in exceptionally bad years have the exports 
fallen below 35,000,000 ent, and that only in spedaUy hn^un 
able yeari ha\'e the)’ risen much aboi’e 65,000,000 cwt. In 
1503-^4 (an abnormally good year) the exprjrts of fwxl-gTainii 
were 77,000,000 cwt., of which 44,000,000 cwL were rice 
(33,000,000 cn-t. from Burma) and 36,000,000 ewt wheat 
(mMtly from the Punjab). These exports could, therefore, in 
no way appreciably affect the total,food supply of India, the 
more so since th^ are not drawTi frtun the chief materials of 
Indian diet, nor from tbc ii>ost necessitous or most densely 
populated Prorinces. 

The majority of the associated Industries of tbc present 
series arc agricultural of rural in character. Of these may be 
mentioned opium collection and manufacture; tea and coffee 
planting and manufacture ; tobacco, pepper, and cardamom 
curing; sugar manufacture ; starch and arrowroot preparation j 
jam, presertcd fruit, and sweetmeat making; and grain and 
dour-tmllmg. The further i^tages in some of these occupations 
are, however, oflen urban: c. g. brewing and disdUtng, megar 
making, cigar manufacture, perfume making (especially from 
essential «eds and gmsscs), sugar relining, and bread and 
biscuit baking. 

The main features of the foreign trade will furnish a more 
accurate conception of these Industries collectively than any 
possible tabulation of the number of works and the probable 
number of persons emplojed. In 1S76-7 the imports of raw 
and manufactured food sutxstances were valued at 3J ciores, 
and in 1505-4 at 1 crores. Tlie ruosi significant feature of 
these imports was, doubtless, the ttansactions in sugar, which 
b 1876-J were valued at 40 lakhs, and in 1503-4 594 kikhiK 

The correiponding exports have increfised from 26 crores m 
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i 3 j 6-7 to 55 crores in 1903-4. 'J’he vicissitudes of the five 
most iinportant articles arew-orthy of Sipedsl note. The ejqjort 
traffic in cereals has expanded from R to 33^ crorea The 
sugar export has fallen from about i crore to one-tenth that 
amount. The opium export hfts decreased from 13 to 10 
crores. I'he lea trade his expanded from 3^ to crores; 
and, lastly, the coffee tiade ha,s remained stationary for the 
past tWi'enty-seven years. 'I’ablc VI (p, 255), which gives an 
abstract of the foreign trade, indirates the chief indusirtea. 

The more important products and industries an .sugary teo^ 
codeci tobacco, and opium have already been dealt with in 
chapter i (Agriculture). 

The advance in the manufacture of ice and aemted waters Ice Atid 
has been considerable. In 1391 there were tjnly thirty-one ice 
factories in India, but by 1900 these had iivcreased to hfty- 
three, giving employment to nearly 1,000 peraom. Only the 
nine largest arc now registered^ and they have a capital of 16 
Lakhs. In 1S91 only sevnenty six Ciictortes produced aerated 
and mineral abaters, but by 190c the number had increased 
to 554, giving employment to more than 2,000 persons. 

There are now few towns or even large vill^es w-hcrc it is not 
possible to procure aerated waters. The extent to which the 
natives of India use these luxuries, and the cheapness at which 
they con bo obtained ns compared with their cost in Europe, 
are alike remarkable. 

That India can and does produce wines is a fact that would and 
appear to have escaped the attention of some writers;. The 
Kashmir white and red wines were highly commended at the 
Calcutta International Exhibition of 13R4; the former obtained 
a gold medal in competition with the oortesponding wines of 
France and Australia, being especially commended for its 
purity and excellence, 

Ilistilling was known and practised in India long before the 
arriAetl of Europeans, Recently a few of the owners of breweries 
and sugar factories have opened distilleries for the produedon 
of spirits of wine, mm, and even brandy and whisky. The 
great bulk of the consumption of wine and Europeoji spirits in 
India is, however, still supplied by importation. The prepara¬ 
tion of the ‘ country spirit' largely consumed by the natives of 
India is strictly regulated by the state for fiica] purposes and 
to restrict Consumption, and will therefore be dealt with in 
Vol. IV, chapter vui (Miscellaneous Revenue), In 1903 
India possessed In all ten faige dbtillenes, which pve employ¬ 
ment to about 37S persons, 
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tt*™ utlempatl in Indb in but did not 

bccomeasucoe^ nntil about tfi 70 - It now d«v^loped 
into one of the krgiest of the minor induiitnes. In 1903 
wert twenty seven lirewerie^ and their aggregate out-tum 
6 ,ow,ooo gallons of beer. About half of thb: is purchased by the 
.Army Commissariat Depanment. Fourteen of these brewenes 
are located on the outer ranges of the Himiitayas, and produnce 
uDod light beer better suited to India than some of the 
imported ales. The imports of beers, usually average 
from 1,500,000 to 5,500,000 gallons a year. 

Mibinj:. The milling of ricu has grown into one of the chief industncs 
of Burma. So successfully bas this new industry betm 
organized that practically all the rice oeported from India is 
now husked. In 1896 there were tio rice^buaking mills 
emplE>y{ng persons, and in 1903 i r i mills employing 

16,000 persona Flour mills—though not so numerous as the 
rice mills—have been opened at vruious plfiCC-S o^nd arc nos- 
producing a large proportion of the flour required by India. 
In T903 thirty^five mills were at work which employed i.fioo 
persons. In Northern India, especially at Delhi, a still newer 
industry ha.s arisen in the baking of biscuits specially pre¬ 
pared for the Indian market. 

FroYi«™». As the heading * provisions' figures largely in trade returns, 
it may be AS well to tJtplain what is usually embraced under 
that designation. In 1905-4 the provisions imported by India 
were valued at joj lakhs. The chief items were dates (56 lakhs); 
other preserved fruits (24 lakhs); biscuits (jS lakhs); salted 
fish {15 lakhs); also butter, cheese, bacon and ham.5, 
condensed milk, &c. The exptms under ■provisions* were 
valued at lakhs, the more important articiM being 
(25 lakhs), salted fish (13^ lakhs), fisb^maw's and shark-fins 
(5 lakhs), and fruibi. 

/X. Timber and Woodwork Industries 

Indtoa Ptrhaps no feature of the arts and crafts of India manifests 

ilinbcn. great a diversity and so many points of interest as wood¬ 
work. In India the carpenter's craft very possibly gave birth 
to that of the slonemason within historical times. -Vs met 
with in aichiteciurc, funulute, and cabanct-work, wtiod is 
omsmented in various ways, described below. 'Fbe art con¬ 
ceptions pursued have been influenced and diversified in each 
important section of the Empire by the leMure of the mfjst 
abundant and most suitable limbers, and by the religious 
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jicnutncntji and racta] peculiarities of ttui pcrop1& 'rhe tntgra- 
tion of Torms and desi^s, and the social changes and move* 
ments of successive lacesj can be traced in the vrood-canin^ 
of different |>aTts of India. The chidT ^oods emploiyed for 
omamcntBl «ork are teak^ lAjsAam (black-'W’ood)j (k^ar (cedar), 
sandahwDod, ebony, walnut, satin-vrood, /itutavk, /ii/tt rum, 
Madras red^wood, anjatt, dudki (or white^wond), red cedar, Sa/ 
{SAcfva rv^us/a), doAHI, and Jack-wtxKi, the order 

enumerated being approximately that of their importance^ 
Examples of the extent to which art Conceptions have been 
influenced by the grain of the timber employed arc afforded 
by the deep under-cutting that is passible with tarlc, red-wcKxl, 
and walnut i the low relief of sAisAtim and dtodar^ the incised 
designs of ebony; the intricate and minute details of sandal¬ 
wood j and the barbaric boldness of rsMra, mi, boAui, and 
other coarse-grained and hard wooda 

J udged by the standard of foreign demand teak is by far the 
most important timber of India^ but several other timbers ure 
of greater value to the people. Mentton may, for example^ be 
mode of the Aatul, kii^r, tU, shisimm, deodar, bamboo, and 
many others os timbers or building materials of very consider¬ 
able importance locally. Teak is procured mainly Ironi Burma, 
but is found to a smaller extent m Western, Southeni, and 
Central India. From the forests of these regions it is carried 
to the coast, and is then conveyed by rati or vtOcr to Foreign 
countries and all over Indio. It is used for the mofc valuable 
and expensive articles of house-fitting and Furrushing. The 
other timbers just mentioned have a wider natural distribution 
and are, moreover, often met with on uncultivated village lands 
or in the ncighbcrtiring jungles and forests t they are in conse¬ 
quence accessibk and cheap. Speaking generally, it may be 
said that diohmee from markets renders many of the finest 
Indian forests useless for trade purposes, and has made it 
economical to impoft timber from foreign countries^ The 
foreign tFansactions in Indian timber amount to about a crore 
of rupees yearly, most of which is due to teak, but they represent 
a very small proportion of the total trade. 

Internal returns show approximately 400,000 tons of timber 
{in addition to too.ooo ions of teak) os earned by rail and 
rncf to meet India’s own requirements, hut an infinitely larger 
quantity of timber is used onnuoJly, from purely local supplies. 
A large market for timber has been opened by the growth of 
Indians foreign dealings, c-g. in the supply of tea, coffee, indigOi, 
and opium chests, and of packing-cases generally. 

<j a 
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Timber There were in i(^oj ninety itawmills. &c,t m India, which 
yud^ud eniptoyment to neftriy S.ooo persona. Of these, seventy- 

two mills w-ete in Burma, eleven in Assi^m, four in Madras, twn 
in Bombayi and cnic in Bengal. 

Trmdcini During the three years ending 1903-4 the export items 
*oo<iia I cabinet-ware and furniture ' and * wocHi, manufactured,' 
have together averaged about 9 lakhs in value- The im^its 
unktci. include various classes of artidea which may be viewed as 
made entirely or partly of wood, vi*. ‘ cabinei-ware and 
furniture/ 'carriages and carts/ ♦sticks and whips' (including 
fishing-rods), 'teaHchesis,' and ‘wood manufactured or partly 
manufacturud/ The total value of these was J 9 » 

190J-4. Other artidea shown In the returns also consist to 
some extent of wood, but have not been included in these 
figures, such as 'toys and requisites of games’ (in i 9 '=' 3 “ 4 t 
ay lakhs); ♦ships, parts of (a 7-6 lakhs) j and matches (506 
lakhs). U will thus be observed that India itn[Xirts articles 
made entirety or partly of wood to a much greater value than 
her exports. 

iDiiijuj art* 'I'he following classification embraces the more noteworthy 
crofts connected with wood: carving, as applied to arehiieclure, 
with furniture^ or cabinet-work; inlaying with other woods or metals; 
wtjod. sandal wood, carved, engroi-ed, inlaid, or veneered; veneering. 

appiiqui^ marquetry, and la«ias-work {pinjr^i') in woods, metals, 
porcupine quills, tortoise-shell, &c.; painting, staining, and 
vomishmg; imitation inlaying (with metallic amalgam, &c.)j 
papier micM and imluiion papier nodchd, ornaments, toys, 
models, Sta ; and minor woodwork, such as engraved fruits, 
sola-pith articles, S:c. 

Wood- The mayority of the people of India regard the possession of 
1 Hiarpai (bedstead) as indispensable^ and In some parts of the 
country low settees {nAauikii) or rijcd-stoola {merAds) are in 
demand; but tables, chairs, and sofas are of mopdem intro¬ 
duction, and are for the most part met with only in the houses 
of the well-to-do. Persons with any pretentions to social 
position consider it es-sential, however, to have a carved door, 
Or perhaps one or two c 3 ,re'ed windows ns prominent features 
of their houses. In most parts of India the skill of the 
carpenter has therefore been mainly expended in the production 
of richly carv^ed doors, windows, or balconies. But to convey 
a conception of even the leading charocterbtlcs of the styles of 
wood-carving manifested in the various Provinces is im- 
^XKsible. The reader will find full particulars in the interesting 
scries of monographs recently published by the various 
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Provincial GovemmtntBt or in the Official Catalogue of the 
Indian Art Exhibition of 1903. And it may, in conclusion, he 
said that the art and industrial schools of Calcutta, Madras, 

Bombay, and Labon: have given much attention to improving 
and developing, on indigenous lines^ the arts of wood-caiving, 
inlaying, and veneering as applied to furniture, cabinet nuiking, 
and aicbitcciure^with the result that degeneration has to a large 
extent been prevented and a superior class of carpcnitirs dis- 
fjersed over Ibo countrj'.^ 

In the wide range of wood-earring met vfith in Northern In 
India, the most powerful influence has undoubtedly been*™ ” 
Muhammadan, Sikh art is but a recent adaptation from the 
Muhammadan, constructed more or less on Hindu lines, 
while the pure Hindu wood-earring of the present day may be 
described as a rcmtroducdon. Many towns, however, possess 
fine doors of Hindu origin which include decoraiivc designs 
that existed long anterior to the introduction of the Muham^ 
tnadan Style, With all three forms (Muhammadan, Sikh, and 
Hindu] the doors ate, as a rule, studded»with metal bosses 
or arc overlaid aHih brass ornamentations. The actual door, 
which consists of two leaves, is hung in pivots, not on hinges, 
and the overlapping portion is lavishly ornameni(id+ In fact, 
w ith the poor, this is often the only part of the door that shows 
any trace of caning. The important centres for ornamental 
wf»odw'orfc and furniture arc Kashmir, Peshawar, Lahore 
(School of ArtX Amritsar, Batilla,' Bheta, Chiniot, Gujrit^ 

Hariflna, HissSr, Hoshiaxpur, JuHundur, Ludhiana, and UdakL 

The essential features of the Muhamnaadan and Sikh carv¬ 
ings may be said to be their direct a^ptaiion to dr^d^t, 

'they arc in consequence fiat or in low relief, with little under¬ 
cutting, and are largely constructed on a geometrical b^is 
with elaborately veined and twisted foliage. Pinjm (lattice¬ 
work built up of minute laths arranged in geometrical forms) 
is also a leading characteristic of Northern India, Peshawar 
has a great reputation for delicate and intricate ptHjrOf and 
T^hore and Chinioi for bold, massive work. 

Woodwork constitutes by no means an unimport^t aspect ^ 
of the architecture of the United Provinces- it is carved, 
painted, or inlaid j and the timbers mwtly employed arc ptoviiKo. 
sAisAam, id/, and ebony, with aim and whitc-worxJ {di/dAi} fot 
furniture and other ornamental puiposes. 'fhe chief centres 
arc Ahgarh, Bareilly, Naglna, Budaun, Bulandshabr, tariukh- 

' In tCfiiid lO tbEM Tcb&cltpVol. IV, i^kip. ilil (.EfliwtjQD % 
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aMd, Ghiilputj Lucltnow, Mahipurt, Muttra, and Sttharanpur. 
N&glnii, in Bijiwr I^isifiet, is ihtr centre of a gracefiii styk 
of dxiny-carvingi Nigpur and several Dthcr totnia in the 
Central Pren’incus enjoy a comiderabk reputation for wood- 
carting. The work liir^ a stiong resemblance to the Marltha 
(or Deccan) style, and thus blends almost imperceptibly into 
the Chalukyan art which distinguishes the Indo-Aryan from 
the Dravidian styles. 

The deserts and rainless tracts in Rljputfina, Central 
Indtfl, Sind, and Baluchistan affttrd rich supplies of ntarbles 
and sandstones, suitable for bouse oonsiruction j hence the 
onmamental carving met with is, For the most pflTl, in stuiic, 
and such wood-caning as occurs is of a very elementary' 
character. The wood^aning of Bengal is also insignificant. 
In furniture-making a certain skill has been attained by Bengal 
carpenters, but exclusively in European designs and mostly 
through the training iin|Mtrted in the workshops of European 
(iirns. 

The wood^carving of Gujarat falls under two main the 

Jain style and its Muhammadan adaptation and devetopmenL 
The chief centres are Ahmads bSd, JJarodflji and Btiaunagor, 
The wood-carving of Khindesh and the fJeccajii is also marked 
by a Hindu (Chsltikyon) and a Muhammadan Htylc, 'I he 
demand for the once ruited lattice black-wood fumituru of 
Bombay dty, which is produced mainly by its Portuguese 
inhabitants, has now greatly diminished. 

The sandal-wood onving of Mysore reproduces the bracketed 
pillars, and the massive over^^ajr and architrave frames, with 
lh«r niches and images, found in its Ch^ukyan temples. The 
|>erforaied stone windows and fun-lights of these w^ere doubtless 
the model for the maasive form of lattice (/Mj/Va) work found 
in the Deccan and alw> In Cujarit. Similarly, the wtxxlH^aJving 
of Madras rcpniducts the diaracteristic features of Dravidian 
temples. The chief centres of wood-carving here are Madura, 
Bell&ry, and Tiavancore. 

Except for the construction of pagodas, masonry buildings 
were formerly non-existent in Burma. This circumstance, and 
the abundant supply of teak, led to a great development ol 
omamentaL woridwork. Burma possesses three very^ distinct 
sty'les of wood-carving: namely, the bold massive form seen on 
the ruddernrhairs of boats \ the deep and elaborate under-cutting 
of the screens in pagodas and monasteries \ and the simple 
Incised carving of house-dooi^ and window-shutters. The 
demon warship of Burma has greatly affected its wrwxl-carii ing 
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its well as iis other an% the ^Um or demon being constantly 
reproduced. Some of the Burmese figures, whether hutnun or 
mythological, are cucelleiit specimens of wooden stjiiiiajy. 

The chief centres for woodwork are Rjingooiij Mandalay, and 
Moulmein. 

In woodwork, as m other art conceptions Nepal is more In NetiiT. 
nearly related to Tibet and China than to India. The valley 
was never conquered by the Muhammadans and in conse¬ 
quence its arts are unaffected by lndo-S*iacenic mfluetices. 

'rhu chief features of Nepil woodwork art projecting windows, 
[lerforatod panels, massive laiiicc-work, and an exuberance of 
human, myihotogical, and animal forms. The older housesi 
and temples of Katmandu and other towns show the pro- 
fidency that once existed, but for many years past the art 
industries of Nepal have been declining in merit and in im* 

The minuteness and intricacy of elaboration of sandal wood 
carving are only equalled by the results attained in ivr^. Thfi Cirvinj^r 
art is applied to small objects only, while its practice is usually 
confined to a few families. Thu chief centres of sandal wood 
uirvmg arc My-«re ; Tiavancore j Trichinopoly, Tirupati, 

Madura, and Coimbatore in Madras; and Kanara, Surat, 
!\hmad4t>ad, and Bombay in the Western Presidency, 'I'he 
In is also met with in other iocaJities remote fmni the regions 
of production, such as Cuttack, Delhi, Indore, and Alwar. 

Woodwork is often mlaid with ivory or bone (sue p. 
or with metals. The chief centres of metal (brass) mlaying 
aru Chiniol and Lahore in the Punjab, and Mampurt m the 
United Provinces. I'ra^wncore produces some good specimens 
of copper inlaying. 

The most striking example of painted wood met with m 
India is the very peculiar art that has long existed m 
vadi (Bombay Presidency). The woodwork is painted in oils, 
with red or black as a background. It bas borders of bnlliant 
green lea>^ and pink flowers, and in the centre of the panels 
mythological groups ate boldly portray^ The supports and 
feet of a bracket or table are usually fimshcd on the lathe, and 
display a most dehcatc and charming touch in Lac linn ™lour- 
int This style of jiainting and decoration is applied to 
brackets, tables, caskets, and shrines for the family deity, in 
which numerous folding doors display the vanous incarnations 
of the god. Mnxafraigarh, in the Punjab, is lamed for its 
painted bows and arrows, which arc often extremely btAutifuk 
Jhiinsi turns out boxes, trays, and the like, painted black with 
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duU gfccn and red Horal designs, but the; are nat of a very 
artistic Order ajtd the carpentry is pHxir. Gwalior has a fair 
amount nf irood' and basket-work+ and gilded and painted 
wotKl and stone form a striking fixture of the house decoration 
of Bfkaner. 

VVhat is known as the papier-maelie wort of Kashmir ijs at 
present prajcticallf a clnss. of wooden goods with designs 
painted on a light-colDured ground and coated with a speH::xal 
varnish. Flat goods* such as picture-frames^ screens, and the 
like, arc now almost the only articles produced j and even in 
these the precaution of coating the wckxI with a thin layurf of 
pulp, or of dressing the surface in the manner followed with 
papier mflchif proper, has pmctlcally been abandoned. Kash¬ 
mir papier miche in iia true form differs considembly from that 
of Europe, The [>aper is never quite reduced to a pulp, but is 
■softened and pasted together, byer upon layer, within a mould. 
When dried and smoothed down, the pattern is painted in 
water colours, and gbzed by the purest and most transparent 
varnish procurable. The two chief forms of the old fjapier- 
miche work of Kashmrr are the minute rose and the palc- 
coloured shawl pattern, but both have now piacticaily dis- 
appeared. 

PiUj In Dacca, Rangoon, and Mandalay, ksAj, the material env 

manufacture of pith sun-hals, is worked up more 
fnilti. artistically into artificial flowers^ and in Trichi nopoly 

into models of temples. Carved coco-nuts and other fruits ore 
produced in Travancore and Mysore, and at the Cannanore 
ceniral jail. 

Turnery, one of the most important of all Indian branches 
of carpentry, has been already referred to in connexion with be 
(section li, p. i j4)^ The turner is ubiquitous and meets, as a 
rule, the chief demands of the Indian peasant for ornamental 
woodwork. 


Tunur, 


.\. Altiah and AI rVfCr<r/j:, aad ihrir Ass^iaUd huhistrUs 

Metals aori In view of its va^t area India is poor in metallic resources ; 

metals and minerals that are met with have been 
fully exploited; and fewer still are worked on modem systems 
or with scientific appliance^. Ample room, therefore, cxisia 
for expansion in the mining and metallic industries of the 
country. Koii'erthelcss, the purely Indigenous or village meial 
manufactures are perhaps, after those connected with wood, 
the most important of all the art mdusiries of India, Most of 
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the household utensils iirc made of inctal, irhich thus to it l^rge 
extent Lakes the place of [he porcelnm and of ^Ur 4 |>e, 
'fhe shapes of the domestic vessels In common usse have 
pmbably been derived from the fruits, shells, horns, and leaves 
uiUized by primitive nmr4 and even to the present day ascetics 
U!ic [he shells of gouid-S and other fruits, in place of rneiiiHic 
vessels^ According to popular opinion copper Is regarded os 
the purest of melaJs t brass k most frequently employed by 
Hindus and copper by *Muhammadans. 

The chief metak and mineral products of India are; coaI, 
gold, iron, sail, and ojL Others, such as precious stones, 
manganese, mica, saltpetre, borax, tin, Itsad, copper, soapstone, 
ulum, antimony, asbeslos, corundum, gypsum, plumbago, ckys, 
slate, btiildlng-sione:;, and limca,tone are being developed, and 
in some few instances; have already attained considerable 
Importance, while others have fallen back or have made little 
or no prugress. 'I'he economic and practical aspects of the 
metals and minemk havT? been dealt with in the preceding 
chapter {.Mines and Minerals), and here attention will lie more 
directly concenimied on the metallic and mlneml mantiloctures 
and handicrafts. It will suffice for the present |>uqKi»e, there¬ 
fore, Ui State the names of the main groups of metallic materialii 
and manufactures, while discussing the published returns tif 
the foreign tmnsacticins in them. In a later paragmph will 
be reviewed such particulars as ore available regarding the 
number of mines, workshops, and factories, &c,, as also of 
the persons who find employment in connexion with the 
metallic industries. 

The absorption of treasure will be Tufcrred to in the following 
chapter (Commerce and Trade), but it may be stared that in 
1S76-; the imports of gold and silver were valued at 11-4 
emres and the Ofports at 4-6 crores; in 1903^+ ihe correspond¬ 
ing figures were 40 enures and 16 crores. 

'Hie next most smportani item Ln the inifTic in metak in¬ 
cludes the imports shown under the name of'metallic manu¬ 
factures,^ 'rhesc eon-sist very- largely of railway plant and 
machinery, but hordwtire and cutleiy also form a considerable 
part. The steady growth of the returns under thi» heading 
may, therelbrc, he accepted as the expression of increasing 
railway facilities and expanding manufacturing enterprise. In 
j 876-7 the imports t>f metallic manulactures of olj kinds were 
valued at about ij crores, and in 1903-^4 ** about i? crorcs, 
while the Indian exports in the last-mentioned year were 4I 
lakhs. 
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The im|K)rt 5 under the collective heading of ‘nimetal 
chemicals, dyeSt and oils' have increased from a value of 
T9 lakhii in 1376-7 to 4-ft croro in 1903-4^ As stiU further 
shciwing India's dependence on foreign countries for metallic 
supplies, it may nu^t be stated that the imporLs of ' wrought 
and unwTought metals' (copper, iron* brass, lead, ficc.} were 
in 1376^7 valued at 3-7 crores and in 1903-4 at lo crores. 
Practically, the imports of these metals denote the extent of 
the Indi&n copper* and immniiihs' o()crations, just as the 
foreign supply and net pott'er’inili productiort of yam avuilable 
for India may be accepted as the only sadsfkctory indication of 
the extent of the hand-loom weavnng industry. 

No aspect or rmterial of the ex|*ort trade can be mentiorKd 
os in any way comparable with the retumg of these imfrorts. 
The esport of manganese ore has recently begun, and for 
many years there has existed a small trafho in tm from Burma- 
lliu grT>a'th In the produttion of coal is one of the most 
satis^ctory’ indications cjf the expansion of manufacturing 
enterprise in the country'. Tht production of petroleum and 
paradin has recently assumed a position of vast importance to 
Burma, and has ch«lted the importation of these minerals from 
America and Russia. India pruciically enjoys a monopoly in 
the supply of certain qualities of mica; but the trade in salt* 
pelre, which was orrce a highly profitable Indian monopoly, 
has, through the prosperity of German manufacture, dwindled 
to a position of secondary importance. 

An abstract of the v'olue of the trade in metals and mineTaU 
will be found in Table VIl (p, 556), 

Vniajc Very little information of a irustworiby nature can be 
faidoiirtei, fiimijjtied regarding the v'illage industries coiKcmed w'lth metal 
trades. Every large tillage has its copper- and ironsmtths and 
al>to its jew'cller; and in some instances these local industries 
attain considerable magnitude, such as the manufacture of 
Copper and hrasN vessels at Srinagar, Benares, Mirxiipur, 
Lucknow, Aloi^dabad, Jaipur, Poona, KlSsik, BiJ.’lpur, Madura. 
V'ellore, Mysore, and Rangoon. Similarly, the silversmiths 
and jewellers of Srinagar, MuIdJi, Lucknow^, Jaipur, Cutch, 
Ahmodab^d, Poona, Hangatorc, Madras, Cuttoe^ Calcutta, 
Rangoon, and Moulmein are famed all over Irulio. But it is 
difficult, if not impussible, to estimate the actual number of 
persons concerned in these industries, and the value of the 
goods they turn out. 1’hc artistic industries will be dealt with 
In detail later. 

The first coal-mines under European direction were opened 
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in Bengal in rSzc^, bul no progress was made till the ccnstmc^ 
tion of the East Indian KailH'ay in JS54. Even ihtin advoncje 
was slow, Until the jiite milts of Calcutta hod bccti staited^ 

From that tiate the prosperily of coal-mining has l>etn the 
direct expression of a rapidly expanding modem commerce^ 

In 1905 there were 30a coal-mines at work, of which 379 were 
In Bengal. The industry gives employment to S 3 , 5 oO personsj 
and the capital of the joinUlock companies has been declared 
at 240 lakhs. The price of Indian coal delivered in Calcutta 
now usually ranges from Rs. a| to Rs. 4I per ton. 'llie out¬ 
put^ of coal was 4,000,000 ions In 1897 and 7^500,000 ions in 
1903, of which Benj^l produced six-sei’enths. The Tirovinces 
whi^ come nest in order of production are HyderibSd* Assam, 

Central India, and the Ccntiil provinces. 

The Indian gold-mines arc chiefly In Mysore, Gold is 
washed from the sands of many Indian rivers^ but the total 
amount thus procured is Lnsigni^cant. 

The oil'wells of Burma ore believed to have been worked ittroleoni. 
for more than 2,000 years. Much of the oil is of a ver>' high 
quality and can be burned in lamps in Its crude state. The 
wells have recently been worked, and the oil refined, by im¬ 
proved modem appliances. The manufacture of candles from 
the oil has already been referred to (section iiiX and the 
Burma wells Itave recently begun to affect the importi of 
foreign oil and paraffin candles^ In few directions has a mofe 
far-reaching rei-olution been accomplished than m the change 
of Indian demand towards cheap petroleum and other mineral 
oils, candles, &c., in preference to the vegetable illtimtruint^ of 
former times, Thh change has been the cause of larger 
imports, but has at the same time led to a great expansion 
of the refining and mAnufaciuring industries of Burma and 
Assam P 

Iron ores are very widely and abundantly distrihuied through- hem, 
out India Smelting after European methods is, however, 
carried on only in Bengal, where coal is found in prosimitj" to 
the ora. Iron and brass foundries are scattered all over the 
countr)- -j but with the t-jicepiion of the Bengal Iron Company 
of Bardkar, arrd the railway and engineering workshojw and 
foundries at Calcutta, Bombay, and other large toa-ni, few are 
of much Importance, In 1903 there were seven ty'-six foundries 
in India, employing 21,0(10 persona The bulk of the iton 
imports still come ffomi the United Kingd^tn E but the com- 
moner softs, such as bani-, angle-iron, bUick-sheet and imils, 
rivets, washers, &c,, are now shipped largely from Belgium, 
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which also holds the Indian niarkets for cheap slcelj such as 
steel bars. 

Sail h procured in India from several sources, each supplying 
large tmcls of country'. The chief sources arc the rock salt of 
the Mayo Mines in the Punjab and of Koh^l in the Frontier 
Province; the lake salt of SiLmbhar^ UidwAnat and PaebbhadrS 
in H^jputano, and Sult^npur in the Punjab; scu salt in Sind, 
Bombay proper, and Madras ; and, lastly, foreign salt imported 
chieHy by Bengal and Burma. 'I'he imptirts usually range from, 
to 5:14,000 ions, and the Indian production from 
771,000 to 1 , 319,000 tons. H’he iuial salt-supply of India 
amounted in 150^-4 to i;,97i,ooo tons, of which about 65 per 
tent, was produced in the country. Nearly half the Indian 
production is by direct CSovemnicnt agency and the rest under 
licence. The taxation of salt is one of the most importart, 
items of Indian revenue, und the production of this article will 
be further described in \^oL IV, chapter viii (Miscellamfous 
Ke^'enue). No statistics are collected of the number of persons 
who find employmient in mining, colltJcting, refining, and selling 
salt, hut the number mu.'it be very conMderabl& 

It would appear probable that the introduction into India of 
the art of making saltpetre dates from the discovery' of gun¬ 
powder, The Indian supply is derived riuunly from BIh 9 .r, to 
a much less extent from the United l‘rovinccs, and in small 
quantities from Kashmir, the Punjab, Central India, Bombay, 
Madras, and Burma. As obtained from the nitrous soils, 
saltpetre is an impure article- It U refined at .special faciones 
to be met with all over Northern India and in Calcutta* 
There are about 40,000 factories for crude saltpetre and 6 m 
nefincncfi* The latter deal with about 793,000 ewt- of crude 
saltpetre and produce nearly 500,000 cwt. of the rehned 
article* Exports from India have not pre^ressed during the 
past half-century'. In 1845 amounEed to 500,000 cwL, 
valued at 55 lakhs, and in 190J-4 to 392,000 cw t., vylucd at 
41 lakhs. 

Huroa or tincal, a native borate of sixflum, is fourtd with 
common salt on the shores of certain lakes in the Punjab, 
on the Tibetan frontier, and in Tibet itself It is used 
caicnsivcly as a mordant in dyeing and calico-printing, as a 
medicine, as a substitute for soap, as a preservative for meal, 
and as a dux in glttps-blowing* It is also Invaluable In welding, 
and Is employed by blacksmiths, brass-founders, and elcetrd-^ 
plater*. For many years the foreign demand for Indian borai 
has been declining. En recently as 1886-7 tbc exports were 
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34,000 civt.t viilued at nearly 6 kkhs i the local demand Ims, 
however, been little affected by the cht^p production of Europe 
and America^ 

The suppUeii of brass and copper are wholly or almost Him u^l 
w holly derived from foreign cotJntriea,i and fluctnaiu largely 
with local needs and (jneea. Copper, being the chief metal 
used for domestic utensils and easily saleable when ncccsstiy 
arises, is in large demand in times of plenty and is instantly 
thrown on the rnarfcei in bad years, so that the rrse and fiill 
of this traffic constitutes one of the safest indications by which 
to judge the economic condilion of the people of India. 

The following import Itgures may be recorded: iBjft-y, 

341,000 evrt; t 897-K, 3a3,SK» cwt,: 1899-1500^ 51,000 cwt, ^ 

1900-1, 160.000 cwt. j 1501-3, [94,000 cwi, 'f and 190j-4, 

433,000 ewL ITic fall in iS59-r5oz was the immediate effect 
of the scareity" and (amine that prevailed in those years. 

Recently the demands fnr electric traction and lighting have 
somewhat increased India's need for copjicf, but the quantities 
above given may be accepted as denoting roughly the amount 
required by the village coppersmiths. 

The antiquity and exeeLence of the Indian iron handicraft AniBitc 
may be Judged from the famous iron pillar at the Kutab iMinilr 
near Delhi, fnutt the numerous examples of wrought-iron gates Mie«i. 
of forts and tombs, and from the Sujuerb collections of andunt 
arms. Of late years the Bombay Sdhool of Art has turned out 
some excellent wroughtdnm gates and windows, and wrought' 
iron balustrades arc produced in Gkijardi. Burma, too, has 
attained high proficiency in wrought iron. Near Mandalay 
there are numerous workshops for the production of iron 
placed Like weathercocks on the Burmese pagodas. 

Throughout India the dealcta in art curiosities offer for sale 
swords, doggery shields, and helmets in carved steel j and in a 
few localities, such as Udaipur, Jaipur, and Jodhpur, this art Is 
still practised. 

The ornamentatloti of tinned ware is essentially Muhammadan TuumiI 
in origin, as the Musalmins use copper cookirig and eating 
vessels which have to be tinned before they can be employed 
with safety. The chief centres of omamentaiion of tinned 
goods and tinned metal Ate Kashmir, Peshiwar, and Motadub^ 

{nefoMUf tin). 

Ttic craft of colfHJrtng metals with lac is chiefly pmetised at Lk- 
MoradShSd ; and the system of ornamentation appears to have 
been designed to imitate the class of encrusted ware known as 
ifidrt\ It consisted of a background of black lac, on which the ^ 
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flonJ design stoixi out in white meial. Originally ihe pattern 
was bold ; but flits has gradually giv’en place to a more minute 
stylt kiiioiftni as mar^ri^ and later arill to a fcirmt the 
in which the pattern is in, black or other colouTied lac, and the 
background in brass. Recently a further development has taken 
place,, in which coloured flowers, and even mythological 
subjects, are inst^ed within the elaborate itmf&fi pattern. 
Within the past few years Jaipur has taken to imitating 
MrnadabAd in the production of ma.rori and ckaraktmn work, 
with the addition of an abundance of colours in questionable 
taste. 

Enamellmg may he described as the art of colouring and 
ornamenting the surface of metal by fusing over it wdous 
mineral substances. The range of colours attainable on gold is 
much grreater than on silver, and still more so than on copper 
or brass. This peculiarity is to a certain extent overcome by 
silvering or gilding the surfaces intended to be enamelled. There 
are several forms of enamelling, the first being the d^nsfmni of 
Japan and China, in which wires are fastened or welded to the 
surface of the metal, in elabaratran of the design, much as in 
some fomis of ftligreo, The various spaces thus outlined are 
then loaded with the colouring materials, and the article is 
placed in a furnace, when the wires prevent the various cohrurs 
from intermingfing. 

'fhe second form, which is that most prevalent an India^ as 
known as tkampfrviy where the metal is engraved rjr 
chased, repeussi or blocked out, in such a way as to provide 
depressions within which the colours can be embedded. A 
third mode, which prevails for the most port in Kashmir, is to 
paint the surface with readily fusible paint, and then subject 
the article to a moderabc heat, sufficient to melt the paint but 
not to fuse the colours. 

The various styles of enamelling in India are sc dificrent 
that they can be readily recognised. Jaipur is pre-eminent for 
Its enamels, though recently the most skilled artificers have 
migrated to Delhi. The Jaipur enamelling is invariably done 
in the purest gi^cL, and the plate b so eiigraved that all but the 
Giintest lines of the metal disappear and the entire surface 
seems a sheet of transluocnt enamel. The Jaipur work has, 
however, deteriorated of late years; and the utilitarian spirit of 
the times is also marked by the production of a large assortment 
of sleeve-links, lockets, bracelets, brocKihes, and the like, and 
the decoration of the backs of pieces of jewellery, instead of 
enamelling sword-hilta, plates, &c., as formerly. BahHwalpun 
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and Bhijj in CutcT], are a]!iw important centres of gotd-enamelling. 

Mult^ is faitLous for its small stlvct-enamelled omamenESt and 
the Lueknour and Rampur enamels are likewise on stiver. In 
Benares enamel is usually employed to givu the ground colour 
for gold and jewelled ornaments, 'fhe copper tir hms;; 
enamelling of Kashmir is good of kind^ but coarser than 
that on silver. The quasl-eimmelling of Pariibgarh (RAjputiLna) 
and Ratldm (Centm! [ndie), where the article itself is of glass 
or thin enamel, set off with a Stiver rim or gold flower^ is also 
inieresting. 

Niello may be regarded as u ft^rm of enamelling practised KictEa. 
on pure silver. The desired pattern is punched and chased^ 
and the hollows are loaded with an amalgam of lead, silver, 
and copper, which is then fused with silver in a furnace. This 
an exists in one or two localities in Burma, but appears to be 
quite unknown to the modem Indian cniftsitian. 

The gold and silver plate of India could formerly be referred Gold ud 
to four or five ■n'eH-marked types or styles. Within the last few 
years, however, the silversmiths have taken to producing any 
or all of the styles, the result being that it has become difficult, 
if not impossiblei to say where the plate may have been made. 

The chamctcristic feature of the silver plaEe of Southern India 
13 ritr^/ni work, composed of mytholt^cal medallions and 
canopied niches. The chief centres of prrxiuction are Bangalorcj 
Mysore, TravarKore, Madras city, Tricbinopoly, and the Godil' 
vari District 'Hie Bombay Presidency has two well-marked 
styles of silver plate, the Poona and the Cutehu In the former 
a bold rejktvsf/ form prevails; in the latter a graceful and 
Intricate floral design in shallow rfpouss/ (probably of Dutch 
origin) is practised. BijApur, SholApur, . 4 hmadaba.dt and 
Boroda also provide good examples of Bombay silver work. 

The Kashmir styles ^ silver ornamentation are all forms of 
intricate and flat rrfiousu, which clowly inesemble the patterns 
employed in the copper and papier-mdchd wares of the State. 

Some years ago there was only one style of silver work 
in Lucknow', the jungle scene of dotfcly compacted palms. 

'Phis is still produced, hut Lucknow alstJ imitates the style 
of all other ports of India. Bengal has ftiur great centres of 
silver-ware—Calcutta, Cuttack, Dacca, and Monghyr. Calcutta 
produces a form of ornamentation in which rural scenery is 
depicted on a frosted surface. It is a styk now imitated all 
over India, the charotierfsttc Bengal hut being rwarly every¬ 
where shown, though probably quite unEkmiliar to the majority 
of the workers. Cuttack has for many years been famous; for 
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filigree work, which has also atLaJncd a footing in other places^ 
amung which Tdchinopoly, Daccii, Rangoon, and Jhinsi may 
be mentioned r A targe pc»rtion of this work is accomplished 
by children^ the sons or pupils of the craftsman, llie principal 
article? made by the Burmese ■nlversmiths are bowls, jars, 
plates, 

Duivi- J>anm5ceniing and cnmtstaiion both denoti;!: the surface 
ornamentation of one metal by the application of others. In 
damascening {koftgan^ iron or !fteel is usually ornamented with 
gold or silver wire. In the ^-arious forms of encnJSted work 
the ground metal is rarely steel, and the applied memls am 
seldom in the form of wire. Encrusted wares fall into two 
main classes, according as the applied metal b raised above or 
left below the surface, 'ranjore ware is representative of the 
fir>it class, and bidri of the second, though in some forma of 
the afiptied metal is mainly above the surface, much as 
in Tanjore ware. The art of ^mascening appears to have 
oKginatLsl with the ornamentation of swords and other w'eapttns, 
but in modem India it is also applied to the adornment of 
articles for domestic tisCr The chief damascening oentrea are 
Si^lkot, Gujr^t, and Lahore in the Punjab; Jaipur, Alwar, and 
Sirohi in RljputSna; Datb in Central India ; Hyderlb 9 .d and 
Tranmeore. Bidri ware takes its name from Bldar in the 
Hydurdbvld Stutu 'I'he other chief centres of pttKiuciion ate 
Lucknowv Murshidabad, f'umea, and to a small extent Kashmir, 
The encrusted ware of Southern India is of two classes: tliat of 
Tanjore, in which the applied jiortiom stand in bold relief; 
and that of Tirupaii, in which the applied metal is levelled 
with the sudacu. Bmsa and copper with silver enmistatiotis 
arc common to both forms, while Trichinopoly brass vessels 
are encrusted with zinc. 

Indian craftsmen show a largo capacity in the utilization of 
copper and brass and their alloy's. In Burma, for example, 
images of a stupendous size are cast in brass by a small band 
of operators, whose appliances wcnild seem absolutely inadequate 
judged by European standards. In many parts of India again, 
as in RljputAno, chain bangles are. moulded and Gold for 
a few annas a pair, which in Europe and America could not be 
produced at many times the price changed. Between these 
extremes in magnitude and intricacy lies the range of domestic 
and sacred utensiLn, for the produedon of which every village 
possesses its skilled ctippersmiihs. Ordinary domestic utensiU 
are rarely ornamented, but their shapes are often extremely 
graceful. The article most generally used by the Hindus ls 
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ibK lottl, a ijlobtilar mdoti-stiaped v«5eb with an elegantly 
rcft^xed rimp which doubtlc^ss onginnted from the partially 
expanded /Itjwcrs of the sacred lotus. The Muhammadans 
have g^ven thcl: vessel \tQnti) a spout, because the Koran 
ordains that a tnon should perform his ablutions in running 
water, and the fallirig of viaier through the spout is considered 
to comply H-ith this direction. The shapes of the hta and 
ionii liave ipveii birth to widely difTereni forms of domestic 
and decorative metaj-work. Some of the most beautiful and 
interesting copper aitd brass wares of India are those directly 
required fbr ceremonial purposes^ or which have 6>een derived 
from the implements used at the temples. The following are 
the principal centres of ornamental copper' and bmss-worlc: 
Kashmir. Nepal, and Sikkim; Amritsar and Lahore in the 
Punjab; Lucknow (copper) and Benares (brass) in the United 
i^o^inces ; Jaipur^ Bikaner, Dholpur, Ujjain, and Indort in 
Rijputana and Central India; Poona, Bombay, Nlsik, BijApur, 
Buroda, and KithiSw^r in the Bombay Presidency; Mysortt, 
Madras, Madura, and Vellore in Southern India. 'I'hc brass- 
work of Jaipur, which is especially artistic, takes the form of 
miniature, and charmingly natural, reproduction of bullocks, 
carts, and scenes from country life generally' The gongs and 
images of Burma axe alsr> welMcnown. 

Old Indiian stoue-work may be conventtmtly classed under Stnne. 
three great types, corresponding with the excavation of cave 
temples and the construction of topes; the building of the 
Jain, ChUukyan, and Subsequent Hindu temples; and the 
Pathin and Mughal mosques, tombs, and palaces^ The 
eclectic architecture of Akhar was developed by ShAh Jahin 
into the Indo-Soracenic style, which may be described as a 
daiihng picture in photographic detail, that subsequently 
degenerated into the tawdrincss and eoccsitricity of the lomhs 
of JunJgarh, The chief centres of stone-work in India, 
ancient and modern, are 1 in Northern Indio, PeshinTu [^strict 
(Graeco-Buddhist remains), and the temples of Martand in 
Kashmir, for ancient work, and the Kutb Minitr, with the 
fort, palace, and city of Delhi, for Muhammadan production - 
in the United Provinces, Agra, Faiehpur Slkrt, Muttra 
(BrindAban), Bunddkhand, and Mirz^piir; in RijpuUtna arrd 
Central India, Chitor, Mount Abu, Slnchl, Dig, and the Sas 
B ahu temples and Jain sculptures of Gnolior for anctunt 
monuments; Hith Udaipur, Bikaner, MakrAna (tn Jodhpur), 
Jaipur, Alwar, Bliaratpur, Dholpur, Jaisalmer, Ajmer, and 
Gwalior (fort) for modem work in marble or sandstone. In 
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the Central Provinces, CMnda md BhaitdSra have attained 
a ^idy high repiitatLon for stone-worlc, and the marbSc of 
Juhbulpoie is well-fenomi, Bengal has little Stone of any 
kind; and the art of atone-carving is therefore praGtically 
unknown except in Bihiir, Chotl Nagpur, and Orissa, where 
it ia found b Minbhuni, SasarOm, Gaya, MonghjT, Bhubanes¬ 
war, and J"uri. In Western India good sandstone and rough 
madile, or rather vanous forms of limestone, are met with, 
iht beat-known carvers and masons being in Rewi Kamha, 
Ahmodabad, and Ratbiawir, The ancient monuments of 
greatest repute are the cave temples of Elephanta, Kinheri, 
Nitsik, Kirlii Ajanta, and FJlora; and the mosques, temples, 
and palaces of Bijapur, AhmadAbad, Gimlr, Palitana, and 
MQdbidri (South Kjinara)^ Southern India has several centres 
of modem stone-carving which, however, compart unfavourably 
with the work of even three or four centuries ago. The best 
known of the ardent monuments are at Amaravati, Mabftbalipur, 
and Hampi; with the temples of Madura, Conjeeveram, 
Tanjore, RAmeswaram, PerQr (near Coimbatore), Vellore, and 
Srtrangam. Somnathpur, BelUr, and Halcbld (in Mysore), 
and Warangol and Golconda (in Hyderabad), may also be 
mcrrtioned. 

The carving of small articles and models is practised m 
sandstone at Mirzapur, Agra^ Gwalior, Bharatpur, Jodhpur, 
Karauli, iind Bikaner; in marble at Jaipur, Jodhpur, and 
Jubbulpgre; and in aLtbaster and soapstone at Agra. 

The green jade stone, worked up at Bhera in the Punjab 
and a few other localides, has been classed as false jade or 
rather a verj- pure form of seq>entine. It is softer and more 
easily work^ than the jade which comes from BumvL This 
‘Indian jade' com« iironn AfghAnlstan, as does the stone 
known to the natives as rifZiifmt7flri (Purbeck marble), though 
the latter is also found in the Punjab Salt Range. Cups, 
j4;ri^^o-bow!s, Ciiskets, sword and dagger handles and stich-like 
articles, made of ' Indian ^ jade or true jade, are often richly 
jeivelled. 

The agate vases of Broach and Cambay have been famous 
under the name of Murrhinfi vases ffona the time of Pliny-' 
'rhe polished and cut pebbles of India have probably been 
spread over the world to an extent of w'hich few people are 
conscious. It is said that the pebbles which the tourist or 
viaiior is induced to buy at many well-knowui seaside and 
other resorts in Europe, as mementoes of the place, have not 
only been Driginally produced but have been cut and poltsht^l 
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]n India- A fcaiurfi of (he pebble tiide of India., not very 
generally Icnonvn^ is that the stones are often ti^Dloiircd 
artiheiaily. 

Cut garnets, in the form of necklaces and other small articles Girncu 
of personal adornment, constitute an important section of the ^ 
lapidary emit of Indio, 'rhe chief centre for the production 
of these goods is Jaipur Rock crystals are largely cut in 
%aricrt45 places, and arc made into sword and dagger-handlea, 
or into beads, buckles, necklaces, and the like These too are 
extensively produced in Jaipur. The stxalled rock’crystal 
buddes of Kashmir are made of ^ paste diamonds * spccUUy 
ioipoirtcd for the purpose. 

A large trade is done in the manufacture and sale of Tsuiitclic. 
lurquQjiie Jewdicry. The chief traffic is from Kashmir; and 
within the past few years a new industry has arisen in that 
State in the production of picture-frames and other smaU 
objects in copper, with a sur^cc layer of fragments of false 
turquoise compacted by a cement. 

Some of the glass productions of Patna are artistic, hut the GW 
majority are imitations of English ware in had tasiu and worse 
execution- The manufteture of glass bangles is a very common 
village industry. 

From the nature of the designs employed, Sir Geoige InlitJ 
Birdwood has maintained that the inlaid work of the TlJ at 
Agra and the other great Indo-Saracenic monuments is in all 
probability an indigenous art Other writers, however, contend 
that it was purely Florentine fiit&a dam, introduced into India 
by Austin de Bordeaux; and in support of this contention it 
may be noted that many of the flowers so vividly depicted in 
the Indo-Saraccnic tombs and palaces could hardly hax’e been 
familiar to the stone-H*Drkers of Agra and Delhi, though they 
are carved and inlaid with a Ltfe-like accuracy that is remark¬ 
able. Thu glory of the higher art production of Indian stone¬ 
work may he said to be this inlaying on marble. The great 
centre of the craft is Agra, though it is not unknown in other 
{lartH of India, t g. in Bhamtpur and M^'sore, and the work of 
Bharatpiir is in some respects supenor to that of Agnu 

'rhe absence from India of a good and abundant kaolin has Foticry. 
doubtless greatly retarded the higher developments of the 
potter's craft, but perhaps less severely than the 5odal and 
religious customs of the people. According jo Hindu observ¬ 
ance, pottery is easily defiled and niust be broken whenever 
fjolluted. The artistic skill of the Hindu potter has, in eon- 
se<iutmce, been dentiopcd in the manufacture of jars in which 
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to store RfAm, spkes^and pickles, mther than in the production 
of eating or drinkinji vessels. With the Muhammadaiis it may ^ 
be safely inferred that the gkiing of pottery originated with the 
production of tiles used m the omamentation of tombs and 
mosques. In Souihum India terra-cotta assumes a greater 
irapr^ftance than in the north; and potter)^ of high quality, and 
in a style quite unlike that of Northern India, is produced at 
numerous centres, PotterSi whether Hindu or Muhammadan, 
may be placed under two classes—the ktt/tiAJr or village pottw 
who as a rule produces non-glazed pottery, and the artistic 
potter or iHsagar who turns out coloured glased ware. 1^'ith 
the solitary exception of the potter}' of Vclloret ah the present- 
day glazed pottery of India is essentially of .Muhammadan 
origin. 

Unglazed pottery, or terra--ootia wane, is met with all over 
' Indin. In some cases it is made so thin that it has been called 
kagha^i (paper pottery ); of this nature is the terra-cotta of 
GujrUnwlla, Bah^walpur, and Alwar, Sometimes a design is 
moulded on the sur^e by the fingers prior to firing; the best 
example of this is the Altgorh potter}:'. Si win and Khului 
{Bengal)^ Azaingiirh and Chunfir (United ProvmcesX Ratnitgid 
(Bombay), Madura (.Madras)^ and Tavoy (Burma) have a 
reputation for black pottery j but this is frequently of very poor 
artistic quality. The coating of potter}' with coloured lac and 
other substances is practised in Rljputana and Soutbem India. 
At Lucknow a high standard has recently been attained in the 
production of artistic teira-cotta statuettes, which recall the well- 
known Tanagra figures, though they hardly attain the freedom 
and breadth of treatment of these classic productions. 

The most-reputed cemres for painted pottery are Peshiwor 
(Frontier Province); Jullundur, Hoshiirpur, Jhajjar, Find 
IX^dan Kh3n, Gujitlnwtlla, Rawalpindi, Bahiwalpur, and 
Lahore (Punjab) ; Amroha, Lucknow, UtrauU, and Sitapur 
(United Provinces); Kotah (Ritjputinu)]; and Salem (Madnia), 
^riie colour is given after the pottery has been firctL This art 
is inlifnately connected with the production of idols and other 
sacred objects, and with the frescoing of the walls of temples 
and houses, and ts quite unconnected with the kindred 
Muhammadan art of glazing pgllciiy. The black potterj' of 
Find D^dan Kh5n, painted in red, is as different from the gih 
painted poitcrj' of Peshiwar and the yellow and red ware of 
Lahore as it is possible to imagine. While the majority of the 
designs are undoubtedly Hindu m origin, othetiiare closely as¬ 
sociated Vi^ith one or other of the grerat Muhammadan dy'nashes; 
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as for instance at SasaiiLin m the ShahjbAd District of IJcn^al^ 
where a remarkable form of painted pottery is made quite 
unconnected with any other Indian style of omfiffnentation^ 

The production of glazed pottery may be classed under a Gli»d 
few characteristic types. That of FeshSwar resembles majo- 
lica^ the prevalent form being green and pink on a milky 
white. The pottery of Delhi and Jaipur is produced front 
ground felspar mixed with gum or starchy and cannot^ in con¬ 
sequence, be formed on the potter's wheel, but has to be 
moulded by hand. The artistic potterj^ of Mult.’in, like that 
of Sind, originated with the production of tiles, and then 
spread to the production of vases, plaques, and Other orna¬ 
mental wares- The deep blues and whites which were for¬ 
merly characteristic of the MultAn work have, however, now 
disappeared, and the modem out-turn is cstremely poor* The 
patterns of Sind, which have been imitated in Bombay proper, 
through the medium of the School of Art, may be classed 
under two forms: tiles for the decoration of tombs and 
mosques, and vases for domestic use and ornament, 'rhe 
tiles were nearly always, like those of hlultSn, on a white field 
with blue design* R^mpur and li±uija (United Provinoes) 
manufacture articles in quaint shapes, such as the Undulating 
forms of the pumpkin and the constricted melon. The Vellore 
pottery is made from a fine white clay which yields readily to 
the most delicate treatment, and when glazed is either in a 
clear emerald green or a deep dull brown. The pottery' of 
Burma, and more especially of Begu, has been famed from 
ancient limes. The most curious forms of this pottery arc the 
quaint Urns used for storing the ashes of ihe/ufl^ir. 

In fgoo there were eightydour piotteries in India, employ¬ 
ing about a,4oo persons* 'The chief of these are situated at 
Aligarh, Rflnlganj, Jubbulpore, Femkh (in Malabar Ihstrict), 

Calicut, and Bombay (SchMl of Art Works). 

Several parts of India are famed for their maihle-like cement Pla^r of 
work, stucco or This is made with lime, muted with 

+ L fc _l i" CCDkCai 

sand and plaster of Fans or powdered marble, and very often work, 
with sugar, or some gludnous substance such as thre guii] from 
the btl fruit or even white of egg j and it assumes a remarkably 
hard consistence and an exceedirygly line polish. In Bllniner 
the walls of houses coated with this surface are beautifully 
carved just as the stuccso is about to seL 

Cemeni or plaster of Paris is also used as the impacting and Olw 
embedding material for gloia mosaic. In some of the more 
recent of the Indo-Sarucenic palaces the ceilings are adorned 
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in rich geometric designs made of fnigmciits of mirror glass act 
in cement. This is known as ihUha work, and its effect, 
though brilliant, narrowly escapes the charge of vulgarit)-. 
The Burma glass mosaics, cement^ with thitu, have alftady 
been referred to on p. 1^5. 


XF. Ccnclii&ioii 

Legislation to regulate Labour in factories was first intrO“ 
duced in 1S75. Attention had been drawn to the subject by 
certain remarks in a report on the adirLinislratlon of the Cotton 
department iti Bombay, and a commission appointed by the 
Bombay Govcrnmetit advUed the enactment of a simple law 
restricting the hours of employment of children and requiring 
that machinery should be properly fenced. It rvTis at first 
proposed that Local Gosermnents should have the option of 
extending the measure to their respective territories, bni the 
Act (XV of x8Si) as hnally passed was general and compul¬ 
sory. It was* however, mt^ified in the interests of manufac' 
turcrs by reducing the minimum age for children to 7, and the 
maximum to rs years; Local Governments were empowered 
to appoint special Inspectors or to make over the work of in¬ 
spection to District Magistmtes* The dehnition of factory 
limited the application of the law to premises where not less 
than lOo persons ordinarily work and where steam, water, or 
other mechanical power is used; while indigo factories and 
premises situated on and used solely for the purpose of a tea 
or coffee plantation were altogether exempted. 

In 1890 a commission was appointed to inquire into certain 
points connected with the subject, and the bw was amended in 
accordance with their recommendations in 1891. The changes 
then introduced were briefly as follows ;•—^The defluition of a 
factory was extended to include establishments em|>k>ying 50 
hands, instead of too as before, and power was given to bring 
under the Act any establishment employing only 20 hands. 
The hours of employment for women were limitCiJ to ir, with 
intern]s amounting to hours* Thu minimum agu for chil¬ 
dren was raised from 7 to 9 years, and the maximum age from 
13 to 14*. the length of employment per diem in the case of 
children was reduced from 9 to 7 hours, and their employ¬ 
ment at night-time was forbidden. There are other provisions 
prohibiting Sunday labour, except in industries of a specified 
nature, prescribing intervals of rest for men as well as for 
women, and giving Local Governments power to mnkc rules to 
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regulate water-sujjply, vernllattoji^ clcaJilinesSj and oiher Hinitary 
nmtUTs. 'the Act h new about to be amendMi further, tvith the 
object of bringing within ita scope factories which work for le!>!i 
than four months during the whole of any one j’car* and which 
have hitherto been eirempt from the operations of the Act; and of 
ertsuftng that the provisions of the law relating to intervals of rest 
are more generally obsen^ed, and that the further precautions 
wliich experience has shO'Wn to be necessary are taken to guard 
against injury or death of the OjKtatives hy fire or other¬ 
wise, 

i'rtor to 18^ the duty of inspection was entrusted to the 
magistracy in all Provinces except Ikimbay. In the latter 
l^restdency the appointment O’f a special Inspector under the 
Act was made In 1SS3, but was discontinued in iSS?, In 
1S93 two special Inspectors were appointed, one for the Bom¬ 
bay Presidency and the Central Provinces, ind another for 
Bengal and the United Provinces- These arc the only Pro¬ 
vinces where special Inspectors have been appointed; else¬ 
where inspection work is done by District Magistrates, who 
are Inspectors, and by subordinate magistrates and 

other officials appointed by the Local Covemmenis as Inspec- 
tots under the Act, 

Information regarding the number of factortes and the 
average number of hands emptoj'ed in them in and 
1903 fcspcciively is given in the table below 
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'rhc follawing extracts froin the Indian Census Keport^ 1901 
(chapter vi), wiEl afTond same userul mfotmation in regard to 
the occupations of the people of India 

''' Nearly tw&thirds of the total population have returned 
£ome form of agriculture 0$ their principal mearis of subsis^ 
tencej 52 per cent are cither landlords or tenants^ ij per 
cent- are field labourers^ and about i per cent, are grO'vrcts of 
special products and persons engaged in estate management, 
A:c, In addition to these, about 3^ per cent., who menuoned 
some other employment as tl>e chief source of their livelihood, 
are also partially agriculturists^ and another 6 per cent, who 
have been shown under the head of gencmJ labourers ” are 
doubtless Irt the main supported by work in the fields. About 
] 5 per cent of the total population (including dependents) are 
maintained by the preparation and supply of material sub¬ 
stances ; and of these more than a third find a livelihood by 
the provision of food and drink, and a quarter by workiryg and 
dealing in textile fabrics and dress. Ikimestic and sanitarii' 
services provide cmplo)Tnent for vei^' few, and the number of 
persons who Subsist by this means is less than 4 j>er cent of 
the population. The occupations of about a 4 P®*' cent, fall 
under the head "commerce, transport, and sloroge,'' the num¬ 
ber engaged in commerce” being slightly greater than that 
in "transport and storage.*’ Government service and the 
learned and artistic professions ” ore the principal means of 
support of rg and 17 per niillc respectively. 

‘ The above proportions refer to the total population ; those 
for cities . . . follow very different lines. In these targe 
centres of population, inst^ of two-thirds, barely one-twelfth 
of the population are dependent on Jigriculture, and the num¬ 
ber engaged in the " preparation and supply of material sub¬ 
stances " rises from one-sisth to two-fifths; onecighth derive 
a livelihuod from " commerce,” and nearly os many from " pwr- 
sonal and domestic services ” j one-eleventh from " unskilled 
labour,” and one-fourteenth from Government scrvict . . - 

' VVe have already seen how, in all cities taken together, 
agriculture is the means of support of only one-twelfth of the 
inhabitants, os compared with two-ihirds in the general popu¬ 
lation, but in same of the selected cities the proportion is much 
tower even than this. In Bombay only one person in i jo is 
thus suppr^rted, in Karachi one in 40, in Rangoon one in 3^3, 
and in Calcutta and Madras one in aS. 

' The preparation and supply of material substances^ which 
in India at large support one person in six, in cities afford a 
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livelihood to two in live. In Delhi, AhmadAMd, and Amritsar 
more than half the inhabitants are thus engaged; the proportion 
is above the general average in Bombay, Madias, Rangoon, 
Karachi, and Hovrrah, but in Calcutta, Lahore, and AltahUb^d 
□Jid—strange to observe—Cawnporc, it is below it In Bombay 
and Ahmad^bad the cotton mills support one^sevenih of the 
population. . , * In Rangoon ono-ninth of the population lind a 
livelihEXid in the Hoc mills. Jute mills nnd jute presses support 
one-eleventh of the inhabitants of Howrah, and onc-nineteenih 
are maintained b)' its machinery and engineering workshops. 

The leather facEones of Cawnpore support rtearly 3 per cent, 
of the population, 

'Commerce, irttrluding transport and storage, is essentially 
an urban form of occupation, and is returned in cities by one 
person in eight compared with one in thirty-eight in India at 
large; in Calcutta and Rangoon the proportion rises to one in 
four, and in Ekimbay, Madras, ll^elhi, Lahore, Amritsar, and 
Howrah it is one in sbr or thereabouts, but in Karachi it 
is only one in twelve, in AhmadAbJfd and Cawnpore one in 
thirteen, and in AllohlMd one in twenty-seien. The variations 
from the general average for cities in the case of learned and 
artistic profe^ions {one in seventeen) are not as a rule very 
marked, but the proportion is unusually low in Allahilbitd (one 
in forty) and highest of all in Madras (one in twelve). 

^ Unskilled labour finds most representatives in Howrah (one 
in sik), Bombay (one in seven), and Agra, Cawnpore, and 
AllahAb^d (one in eight). The high proportion in Howrah is 
due to the entry under this head o-f 10,000 persons whose 
means of livelihood was entered merely as “ factory work,* and 
who could not therefore be assigned to any definite group ; and 
if these be excluded, only one person in nine depends for his 
livetihixMl on ’‘unskilled labour.*^ It is possible that the figures 
for some of the other cities have been similarly adected by 
defects in the original TEtum, < . . 

‘ It would be interesting if the table of occupations could Ljuge 
be utilh;c<l to throw light on the extent to which the intro- 
duetion of European capital and methods of work has influenced 
the functional dtstribution of the people. It is, however, not 
always possible to draw a distinction between imprirtcd, if one 
may use the expression, and indigenous occupations. The 
group "Bankers, money'-lcnders* for example, includes 
both the Eumpeon banker and the village usurcTjOnd general 
merchants" include both the wholesale traders of the Presidency 
towTis and the indigenous dealers in general merchandise of 
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runiJ areas, 'rhe labourers engaged in the constnicdon of 
rail^vay embankments and canals cannot be distinguished in 
the returns from those working on roadSb 'Fhe advent of the 
British has greaity augmented the number of jWRons employed 
in the direct administmtion of the oountry^ and has also added 
enormously to the staff of teachers^ enginecrSf medical practi¬ 
tioners^ and the like; but of these, too^ no reliable count can 
be taken. There are, however, certain occupations vhiqh 
arc wholly exotic, of which the principal ones are noted 
below I— 
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3 Oh +90 

fi74-975 

refi.154 




(apen Ibt) , 
Post ojHcc ■ 

TclrjiTHph* * * 

Teigardeiu « + 

Coffee plumuioai' 
CuclMna pUnUtioni 
tiujigo fietorkt , 


l,aoj 

iSt 753 


Total 1.65^,33^ 


These are shown by the returns to be the means of support 
of t| million per^ns, or between live and six persons 
per mille. In most cases, moreover, Industries conducted 
in factories have been distinguished in the course of com¬ 
pilation fnmi the corresponding hand industries. The return 
is not complete; some factory^ industness such as woollen 
mills, have not been difierentiated, while even where they have 
been, the entries In the schedules were often not sufficiently 
precise, and factory employes were in consequence relegated 
to the group prorided for han<l-workers, or to some more 
general head, so that the census ligures ofken fall far short 
of those collected in connexion with the Ketum of Large 
Industries published by the Director-General of Statistics. So 
far as they gOj however, these figures show that, in addition 
to the persons included in the above statement, more than 
millions are employed in faetDries, coobniines, and other 
undertakings founded with European capital, or conducted 
according to European methods. The total thus exceeds 
5,000,000, or i per cent, of the total popuktitm. This may 
not seem very' much, but it is at least a beginning, and there 
are many indications that India is entering on a period of 
great industrial ocdviiy. I’hc local production of coal, coupled 
with the extension of railway communicadons^ has removed one 
of the chief obstacles to progress, and, in Bombay at least, 
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iiative dpital is t>^ijiniiig to How inorc: (rrn;l)' towards industrial 
unierprise. The main diJEcnlty in this conncxicun ts that iht 
ordinary native of this country does not ycl put much trust Ln 
joint-stock undertakings, and the smaU capit^sl still lights shy 
of investing his savings in companies- 

*Of all the industrial unddtaking-s, properly so called, the 
cotton mills are by lar the most important. According to the 
Census, 347,738 persons are supported by employment in these 
mills, of whom 185,875 are actual workers. Half the total 
number are in the Bombay fVesidency, and the rest are 
distributed over various parts of the country, the latgEst 
number in any single I'rcmnce being in Madras, when: it 
amounts to i 7 , 456 v Jutc mills are returned os supporting 
130,654 persons, practically all in Bengal, and collieries 
100,339, more than fouirTifths of whom are found in the 
same Province. . * . 

^Next to Class H (I'Osture and Agriculture), Class D is 
numerically the most important in the whole occupation 
scheme, and includes the means of livelihood of 45,750,000 
persons, or 155 per thousand of the total population. It 
comprises no less than eleven Orders, the largest being ** VH— 
Food, Drink, and SlimutanLs ", and “ Xll^—Textile Fabrics and 
Dress," os shown below' 

Pen oM 

Order. , wppwtwl, 

111 (bo » W n « T * 


VII. Food, drink, uiid <inulKn 1 i . , , . 

Vtll. lAght, 5 ni)£, itnd forngr, . , , , 1,4^1 

IX. BuildtaEs r,S8o 

X. Vcblcln uitl vcvmU . . , . . 1^3 

XL Supplencotary reipdfteaentJ . , , , ^,131 

XII. Textile Ikbfici ud dreu , - 11,114 

XII1. MeExlx xnd jietdom UBnes . , , , 2i7^' 

XTV. Glntt, eftltlwn and stOMwqiv , . . . 1,143 

XV'. VV'nod, cue, leam, &cl , , , ■ , 3, 79 ^ 

XVI. Drogf, gB.™, djres, flee. , . * . . +jtS 

XVTt. Lentbcr, d;c, 3 ,*+*' 
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BlBLIOGRArfTV’ 

SJf <rMir£« Witt,—/?w/«w Ari at Dtlfti (CaWuttAt *903)^ 

Sir C(W|^ Walt,—Z^iVriWor^ ^ Etatuuak Prodm fi (Calmlta, 

Sir Gtoigc ^aXt.~-AttrHerai^Km en tkt PfsoHreti t/ Rri/ii^ Irtdid 
(CaloiU*. 

Sir George birdwood,— »/ Ittdia { t£H<3). 

T. N. MnUiaijL —Art Momafsituns ^ Indiit (CilcnttAp I B8£)i 
J, Forbci W'*t*0O.— AfoKu/iK/trra atui Ctsfautti tf tki Ptopi ef 

India (iSfij)* 

J. X. MaiDford.— Oritotal Kngi (l^l). 

R H, Ba 4 «n-Powtll ,—^ tit ManHjtufurti aad ArU cf ikt 
Punjab (LatorCp 1868-^2). 

Jcnrnal ^Indian Art (LcmdoiL, qoutalj). 

Indian Ttxtitt Jtumal nvoothlf). 

Kmimi tf the Trade ef India, pqblidied aaqiull^. 

IndoilHal Mono^pbs pobitshed bjr I'ToTUicial Gdrcimnentt it Ulcir 
local preu«> amotifi vhicb may be tnentfoned— 

Saiytd Mnlucnmad lIidL^Z^iwr and Dyeing cf the Harth-’H^t-item />«• 
vineet and Oudk {United Praaineei],. 

A. CtuttcrtoD,— Tanning and Warkit^ in Leather in the Aladraj Prai- 
deney. 

M, G. Wiltoiir—Timw/i^ and iVerking tn leather in fhe United Pnh 
vineei. 

X Thonloti—GnCr^w /«ArtV IndmtrUt if the Madrai Preiidemy^ 
k- E, Xatbom .—Tahriei af the Bombay Prteidtney^ 

C, A, Silberod ,—Bairifi af the United PrevinetJ, 

A, BlcoBCTiuuHt,—'CAVM Fahriet e/the Cenirat Prpmntei. 

Jt Sudmittk —Catten Fahriei f Attain. 

N+ N+ tiMiktrjtt^Catten and tVentten Fairiei «f Bengal- 
A. Yusuf A^.—^ilk Fabrin if the United Praoimes- 
Er TbtmtOnr— Woollen Fabrit Indnitry tf the Jiladroj Presidency, 

A. W+ V\m.— WiieiitH Fi^riesifthe United Pmdnees. 

Dr C. Jbhustofie,—JEiM/Zra Manufaetnrei ef the Pnnjid, 

E. Holder,—Jnwj and Copper Ware ef Madras. 

T. N. M nkbu^L—^riUf and Capper Wart ^Bengal. 

Gr R. Dunpier.—j^/urr and Copper Ware tf the North-Western Pro- 
vimes and Ondk { Unit^ PreaAmeil. 

D. C. JobaftOM.— and Copper Ware of the Punjab, 

D. C, JobiutoH+— and Copper Ware tf the Central Prvrintts. 

Hr Jr ToitTr —Manufoeturti of India (Sockty of Arti- Joumid, June h 
(9U5), 
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TABLE 11 . Trade in Oii^eeds, Oils, and Pereduerv 
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TABLE IV. Trade in Animal Products 
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TABLE V* TitADE IN Fibres, Textiles, &€. 
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Trade iv Metals antd Mixrrals 



Import* for 

Bapofufor 


iW-4- 

tODj-4- 


Ib taklis cf 

Ir liAIxiaf 


rapetA 

mpMt. 1 

fi M«Ult tnd tULwrtMi^ht, till kbd*) ■ 


J9.90 

2. M ctmUJc numit/ieLDm ^banlwarc, mactitncij. 



nilwEj ptut» Scc^) 

11^89.04 

458 

3 . (coeI, ul(p nica, altpetre, 5cc.) . 

1^1-316 

92.87 

4. Chtmicalip olti . . ^ 

4 p 84J4 

^3-55 

St Stcnet ud building mAtnub, SicCt > » 

3.3-9® 

<^45 

(!. Eutbcnwire , t * * ip • 

28.46 

0-38 

y. Gkuwiii« t t p i . * . 

1,41117 

0-B8 

5. Hgmcnts tnd painti + t » ■ . 

41-79 

ItEa 

9. PTNIOQI ltOQ«$ p p , . , t 


9-35 

la. JemltcCT jtDd pbte ...... 


j.lS 

lit TreAiliPe *...-.. 


rSfi 439 

Gram? Total 

69,94.41 

ilip59-73 


[eii|K>rt&. 

Etpofla 

Grand Total for 18^1^7 . . . . . . 

aopia ja 

4.62.73 

p, ,, 18S6-7 . 

aSflS-fiJ 

3129-90 

Ti ■» ■i®9'^r . . t . i 

37, 

6pi4’Si 

tp fp igol— J * * . . , 

47 p 83-43 

I3^r*73 

ri 1903-3 - * * . . 

58:87^ 

rip3i-74 


Tlui ubie bclnd^ Imports cn bcbnlf of CoveninKOL 





























CHAPTER V 


COMMERCE AND TRADE 

L History of Foreigtt Tr&d& 

Thk first four chapters of this volume, dealing with Agricul¬ 
ture, Forests, Mines and Minerals, and Arts and Manufactures, 
have incidentally included many details of the foreign trade 
of India. In the present chapter it is proposed to nim up the 
leading featuresL 

The chief trade of India has always been with countries Early 
lying to the wesL In the cariiesL rimes tmific naturally passed 
by Land. It began with the exchange of commodities between 
netghlxsuring tribes, and by degrees a regular route was estab¬ 
lished between the Caspian or Black Sm and the Indus, by 
way of the Omisand the Hindu Kush. The difficulties of trans¬ 
port must always have prevented this route from being used 
for any hut valuable articles of small bulk. About the com* 
mencement of the seventh centurj' ftC. traffic bj' sen sprang 
up between the Persian Gulf and India and even China^ 

From Uie head of the Gulf caravans followed the great road 
through Mesopotamia to Syria or Egj^it. Rice, sandal-wood, 
and peacocks were carried by this route from India. .Although 
trade in the Red Sea had been developed at an early periodt 
it was not until the discovery by Hippaius (about a.d. 47) 
of the possibility of lining the regular winds of the monsoons 
that a third route to India was opened, which gave a consider¬ 
able irnpetus to trade. An anonymous writer of the first cen¬ 
tury A.P, has described the trade in some detail, and from 
his work We learn that India exported spkes, precious slO'nes, 
and large quantities of muslin and other cotton goods*. In 
return India took gold, solver, brass or copper, tin, lead, conri, 
and cloth. The value of this trade must have been con- 

^ It hai geoftnily been beW ihut tbc imffic by irt ww aandi ntdicr; but 
Ke KcnoHly tkt SKUfjrt tS9S, p- >41. 

* J. Wh M'CnwHe, c^mwtfrte ffwoT A'aFigafien if fAv Erjiknaim Sra, 

1879. 
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sideiuble, for Pliny coniplAlns that the anniuil dmin of specie 
from Europe to India Was ne^'er less than sesterces 

(£45^^000). 

The northern trade-route, though never of great importance 

P^“*' to India, joined the indent road between Europe and China, 
and for a time prospered by the dosing of the Syrian route 
during the Cruaulcs. Under the care of Genoese traders it 
was a source of wealth to the Byzantine emperors till the Turks 
took Constantinople in 1453. The Syrian caravan tradCj which 
had thriven under the Arabs^ waa threatened by the Mongols 
as early as 1158 when Baghdad fell, and uUlmately shared the 
fate of the northern path* The Venetians, who had secured the 
supremacy of the Mediterranean, yielded before the Turks in 
1470, and early in the sixteenth century the conquest of Egypt 
placed the command of the last route to Europe in the hands 
of the Turks. 

TbePortu- Throughout the fifteenth century the Portuguese had been 
slowly feeling their way down the west coast of Africa, and in 
1498 Vasco da Gama landed at Calicut Along the Malabar 
coast he found ports or open roadsteads where merchants hom 
Ceylon or Malacca met those from the Persian Gulf or the Red 
Sea. 'fhe Portuguese established their trade at the expense 
of the Arab merchants by violent measures, and opened 
factories which were garrisoned by soldiers, A fort at Ormuii 
commanded the Persian Gulf j the establishment of Gcja 
secured the export trade in pepper and ginger on the Malabof 
coast; arvd the conquest of Malacca gave the Portuguese the 
spice trade with the Farther East* In addition to spices, the 
exports included gems, drug^^ dyes, perfume?:, art products, 
and textiles, which were chiefly paid for in silver, though 
woollen goods, linen, velvet, hardware^ glass, and chemicals 
were also imported. 

I^Dtttcfa The Portuguese allowed naturalized foreigners to take part 
in the trade with India, the monopoly of which had been 
secured by a Papal bull, and Antwerp became the great com¬ 
mercial centre of Europe. The failure to discover routes by 
the north-west or north-east had, however, already inclined other 
natioris to trespass, wheii the union of Spain and Portugal in 
1580 and the ruin of Antwerp brought matters to a crisis be¬ 
tween the Catholic and Protestant nations of Europe. An 
English company trading to the Levant received a charter in 
1581, and in 1593 was authorized to trade overland with India. 
Fifteen IXiich squadrons sailed for India by the Cope between 
JS9S and i6of. The first English East India Company wa"* 
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fiiurvdcd in ifiooi lo ccunivract ihu montiptily which ihe Dutch 
were already establisbingr The early It^c was mainly with 
ihe Spke Islands, and it vras rtuT till 1608 that Surat was 
visited, which .soots becanse the heud-quarturs of the Company's 
business on the mainland of Indiju 

By the bej^nning of the seventeenth century Purtuguejte Scvin- 
ersteqjrise hod degenerated into mere piracy, and wa-S soon 
driven from the held- For a time there was keen rivalry and centerieit. 
warfare between English and Dutch in the Spice Islands, 

Though ousted from the Archipelago, the English gradually 
mode good their footirtg in Indio, Factories were founded on 
the eost coast and in Bengal; ond in spite of troubles at home 
and constant struggles with the Dutch, or with pirates on the 
Malabar coast and near the mouths of the Ganges, trade in¬ 
creased rapidly. 

Just before the first half of the eighteenth century the 
English hod to face the open hostility of the Frenrch t and the 
history of trade is merged in that of teiritonal acquisition, till 
in 1813 the trading functions of the Contpauiy in India were 
brought to a dose, except so far os the monopoly of trade with 
China was conceinedj and this also ceased in [833. 

F<jt many centuries the trade of India hardly developed in Clanrftr 
nature or in volunie beyond its condition in the first century 
A- o. W'itb the advtmt of the Portuguese the mainland of 
India gradually took a larger share in the trade, silks and ivory 
being added to the exports, with pearls from the Persian Gulf. 

Still the trade w^as limited to the products of the coasts and 
to JUtfclcs of high value in comparatively small bulk. The 
classes of merchandise which to-day form the vast majority of 
Indian exports were only dealt with in etrktly local trade, and 
the regionis in which they were produced remained unknown 
to the enterprising trader and navigator. It was in fact ptaC' 
tically impossible to penetrate Inland or to draw thence to the 
coast any of the products of the interior j and even if facilities 
had existed for local traffic, it would have been impossible in 
the oondition.s of navigatirm which then edsted to convey to 
Europe at a profit the bulky articles of low value which now 
maintain great fletis of ocean steamers and are the staples of 
Indian trade. The ports on the west coast were fed only by 
the narrow fringe of land lying between them and the Ghilts,. 
which formed an insurmountable barrier against commercial 
operations. On the east coast there was no port on the surf- 
beaten line of shore until the Gangetic delta was reached at 
the head of the Buy of Bengal. Hence the dimensions of this 
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greatly covet&d trade were restricted within limits which would 
now be regarded as insignificant. 

The operations of the English Company for sotne yeare 
after the grant of the lirsE charter were equally limited. An 
annual fleet of live or six ships, the largest of w'hich re¬ 
presented no more than tioo tems, minprised the whale 
extent of the trade carried on hy England, not only with 
India, but with Ceylon, the Archipelago, and the China sea^. 
The natural obstacles to commercial intercourse, the very- 
imperfect development of communications by sea and by land, 
the statu of incessant w'ar in the country' among the rivat rulers 
and states, the struggles for supreniacy among the European 
adventurers, and the costly nature of the articles comprising 
the trade which limited the demand for them, were all factors 
tending to keep the Etude small. To these causes of restne- 
tEon we must add the effect of the strict and narrow monopoly 
established. In spite of these drawbacks trade inervased, and 
in 1675 the Company's exports w'trc lulucd at £4313,000 and 
the imports at £S€d,ooo, besides the private trade. It was 
said that the Company devoured * above half the trade of the 
nation.' The profits were so great that tn ifiSj the dmdend 
was 15a per cunt., and early in the eighteenth century the 
Company was eularged. A Ccntuiy’ later the sales at the India 
Houtt reached a total of £3,000,000 sterling. [11 1^13, when 
the abolition of the Company's monopoly was under cr^nsidera- 
tion, it was stated that the i-alue of the trade «us only £2,500,000 
sterling. Compared with modem standards the volume was 
certainly not large; and so Late as 1S34, the earliest year for 
which a statistical record exists, the value of the whole trade of 
India HUS no more than— 


Imports of Rierdiandtfe 
Exports ,, 

Imports of |;old ud lUver . 

Eipom „ 


Ri. 

4 ,]6 ,ii,o6o 

Total 14,^21,900 


Taking the rupee at that time to be equivalent to two shillings, 
this total represents in sterling £[4,342,390. 

The trade carried on by' the Company in the eighteenth 
and nineteenth centuries was more diversified In its nature 
than it had been in the days of the Portuguese and their pnf' 
dccessqrs. Silk, both raw' and manufactured, maintained on 
important place among exported merchandise, as also did 
spicsL Calico and muslin, however, began to decline 




v] COMAf^ItCE JND TRADE sGi 

exports, whilt; the introduction of jjoverdoojiis and spmdJes 
in Englajrd led to iKe revolution in the trade which accom¬ 
panies the competition of steam-power with manual labuun 
Indian cotton manufactures were gradually displaa'd by 
imported goods, for the mills uf Ijoicashire were able to make 
cloth that was as good for common wear as any made by hand 
in India, and much cheaper* Indigo came into j^reat proroi- 
nence as an article of exijort, followed by sugar in the later 
days of the Comiwmy, when the emancipation of the slaves in 
the ^Vest Indies paralysed for a time the sugar industry there. 

The progress of the trade continued, however, to be com- 
}iarative1y slow, ow'ing to the natittal obstructions which 
remained after the Company had established its rule over 
much of the Indian coniinenL Duilng the first half of the 
nineteenth century roads were non-existent, except where they 
had been ocmstiructed for military purposes; off these great 
mutes all traffic was carried over narrow unmctalled tracks 
im}>iuisable during the monsoon. The rate of movement wfas 
restricted by the capacity of the bullocks harnessed to the cart 
tu struggle over such paths, and the day's journey seldom 
represented more than lo miles. In many parts of the country 
even bullock carts were useless, nod thar place was taken by 
pack-bullocks, which indeed continue to work in some 
localities at the iwesent day* Where a navigable river ran 
through a country it was the main, highway of trade carried in 
boats. Roads and rivers alike were infested by bonds of 
robbers, carrying cm the traditional practices which had made 
highway robbery and luurdrm by armed gangs a lucrative pro¬ 
fession in the disorderly days of native mianjle. So sq^irated 
from each other and isolated were ev^cn neighbouring di-Stricts 
that the failure of a crop In one district might be followed by 
famine and death, though harvests were abundant loo miles 
away* In lySo-i the land-rev'cnue demand in Sylhei IKstrict 
was suspended because the harvest was so plentiful that it did 
not pay to carry grain to market. Moreover, the appli^ce^ at 
the ports for the reception and shijOTent of merchandise were 
of the most primitive type* The charge for freight from 
Calcutta, Madroii, or Bombay to London by way of the Cape 
of Ckxxl Hope was high and the dunulon of the voyage pro¬ 
tracted, so that, taking into consideraiion the charges lor 
internal transit* the existence of trade .was almost impossible 
except for articles for which there was a special demand, in 
which India possessed a more or less effective monopoly, and 
which could stand a voyage of many months. 
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Improve- Though Stimctlimg had been done, especially^ in the Ciangies 
valley, to dcv'elop communicatEons by road, at the outbreak of 
the Mutiny in iSjy then; were only about a70 miles of railway 
in India, one section being under construction inland from 
Calcutta and another from Bombay. That event was the 
parting of the w'ays, the old order giving way to the new* The 
suppression of the Mutiny added largely to the Indian debt, 
and increased taxation w-as required to meet the charged for 
interesL It was necessary, if the people were to bear ait 
additional burden, that their resources should be developed, 
lliis ted to the recognition of the fact that among the reforms 
projected the extension of conununications mus-t hold a pronu- 
nent place, and the need for them was further emphasized by 
the military' acpericmces of the two years spent in subduing tlie 
mutineers. The construction of railways was therefore pushed 
on apace. The construettem of canals for iirigatton was 
actively undertaken. I’he accommodation and facilities at the 
ports were improved. Ilic fiscal system was teformed and 
simplified, and various other adminisirative improvements were 
taken in hand. Every measure adopted, while it gave to the 
Ciovemment a firmer grasp of the posiiiont tended to stimulate 
the producer to activity and to encourage him to pursue the 
peaceful ways of trade. 

CtBiDf Until the railway sj'titem was well advanced it was not 
[*^ible either to furnish the mas^E of the people with, imported 
merchandise a'idiin their means, or to encourage the agricul¬ 
turist to grow wheat, oilseeds, or cotton for the oversea market. 
When these conditions came into existenoe in the decade 
(S60-70. the durttion of the voyage between India and 
Europe by the long sea route round the Cafjc of Good Hope 
hampered trade in seii'eiaJ ways. It kept freights at a. height 
which almost prevented commerce in articles that were also 
produced in countries nearer to the United Kingdom, limitiirg 
tndhc to products of which India practically possessed a 
monopoly j it also gas'e weevils ample time to damage cai^oea 
of wheat and seeds. This serious difficulty was remcned by 
the opening of the Suez Canal in 1869, the voyage to Bombay 
by the new route being reduced from a hundred day^ or more 
to about t'W’fiiJtj ■five day's in firdinary cases arid three weeb^ 
when faster vessels were employ'ed. The reduction H'as of the 
hrst importance to Iqdian trade. To this and to the con- 
temporsneous linking of the ports with the interior in every 
direction must be ascribed the remarkable development of 
commerce since 1870. ff>r without these two ficillties none of 
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the other inesisurcs of reform which came into operation about 
the Jinnie time could have had nny substantial cflech 'Phe 
trading comtnunity were thus enabled to supply Europan 
numufactures at a cost within the means of the native con- 
tiumer, and to send Indian products to Europe in good condi’ 
tiun and offer them at prices which permitted competition with 
other countries more lavouiably situated with reference to the 
consuming markets^ but not possessing the cheap labour of 
which India still enjoys an abundant supply^ The result 
became manifest during the following decade^ 1S70-B0. in 
a most striking development of trade r 

This success was aided by certain administradvo measntca Fiioi! 
taken by the Government, prominent among which was the 
reform of the fiscal sj'stem. The Joss of revenue and in* caiEonii 
creased expenditure due to the outbreak of 185? compelled 
the Government to seek increased resources ftoni which to 
meet the heav 7 demands upon iu One resource was found in 
a great enhanrcemcnt of the customs dunes, though it might 
have been expected that a duty of 40 per cent, in a poor and 
undeveloped country was likely to have a paral^-sing effect on 
trade, by placing articles taxed at such a rate beyond the reach 
of a considerable btidy of consumers. The impolicy of such 
heavy taxation was soon recognired and the nUe was reduced 
to 10 per cenL i this again was found to be excessive, and a 
further reduction was made to 74 per cent* In 1&75 the 
general rate was reduced to 5 pe:r cenL j arid in iSSa the 
import duties were swept aw»y endrely except for a few articles 
of a special character; namely, arms and ammunition, liqueurs, 
opium, and salL But the customs were not confined to im¬ 
ports. I>uties had also been levied on the exportation, of a 
conadtrnihle number of articles, including food-grains. The 
duty imposed on wheat had in fact placed a serious resuiction 
on the exportation of the grain even after facilities had been 
given to the trade by the railways and the Suez Canal, and the 
(iovemment remov^ it, on the representations of the meccan' 
tile community, in 1873. Following this reform most of the 
other export duties were repealed slop by stept until by 1880 
rice was die chief article paying a tax on export \ 

Altmg with these duties at the ports there existed a Viidc' J°u™l 
spread sj'Stem of internal duties, not only in Native States but 
even, within British territory. A great barrier, known as the 
inland customs hne, was gradually raised across the country 
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*)>•«, elaborate sjstem of pitrollmg. It stretched 
fcoin the Indus in the eitleine north-west to neat the Bay of 
Bengal in the south-east ; end all trade crossing it was stooped 
and made the subject of such minute investigation that the 
bundles of wayfarers were carefully prodded by narive subordi¬ 
nates armed with long iron rods, and duty levied' The 
pnnuy rason for this harrier was the difference in the sail 
duly ened In different parts of the countty. But the barrier 
was also used to tan suijiir esported from Northern India : and 
the maintenimce of this taw, added to the lack of means of 
tt^poit. W to foe importation of sugar from Mauritius into 
teslcm India, where sugar-cane cannot be grown estensivety 
at a profit Other articles besides salt and sugar were also 
subject to tasotion at the customs’ hedge, until the Goverament 
of Lord Mayo rcalieed foe impolicy of the system, and artange- 
raents were made for the imposition of a uniform m,e of i^t 

7 ‘^qui^tion, by agreement 

mfo the Nab ve States, of I he working iff the salt sources in 
K^puUna. Following these arrangements the inland eusloms’ 
hed^wns ^dually reduced in length and practically aban- 
doned in iSyp. Negobationa were also opened about the 
same brae with the Native States for the abolition of their 
transit dunes ; and one by one the Slate# agreed to surrender 
a pntnlege which the extension of railways was daily reducing 
m value, though most of them still lety customs, and a few 
rai^se expun dunes. The benelit resulting to trade wns very 
mat^l; mdeed, it may almost be said that trade wm made 
poMihie whOT formerly it could nol exist, [n some Provinces 
octroi has been levied by municipalities for many years, and 

^t » 

But although natural obstacles were mereome, end improve 

Tn 7, new difficulties arose. 

In Syj b^ that protracted and spasmodic fall in the gold 
Vtdue of silver-foe sundard currency of India-whfch for a 
quarterof a century was the nightmare of Indian financiers It 

To l"d7'?7r“ r"" <»"’«>™iy over the merits 

»d of a low exchange, a lalling eachange, univcnal 

!nr7 o T ‘he gnld standard, and the 

Hhcr ^tbiid. So far as coramerec with countries under the 
gold BUndart was craiccined, il »u.s atgued on the one hand 
ebap •" Vol. IV, 

* Sw sUci VoU IV* thtp. ix. 
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thaE a tow sEi mutated tixpuns, and cons^uentty 

aided produedon, becau<;e the tower ihe gold i-alue of the 
rupee the larger was the nurriber of rupees into which the gold 
price cf Indian commoditieii wjijj turned^ 'Fhe argument was 
capable of being carried to the eaitf eme of absurdity, for if the 
rupee fell lo a shilling the advantage would be greater than if 
it exchanged for one shillirtg and sixpence, and sdll greater if 
it fell to ninepence, or threepence, or even a penny. While 
it may be admitted that a falling exchange encountged the 
export trade, it also tended to dboemrage the import trade; 
and if the latter were thus alTected, it was not possible that the 
former could really be fostered, as exports are merely the farm 
in which the consumer pays for iutported goods and must 
alwa,y!£ be equivalent to therm On these lines, however, con¬ 
troversy continued for years with increasing vivacity and 
acrimony as the fall cf silver was accentuated fniim time to 
time, a violent decline alternating with relaU^'C steadEivess in 
the range of prices, the tendency, however, being aJ^vays down^ 
wards. The truth seems to be that the actual rate of exchange 
has no particular effect on finance and trade, provided it is 
steadily maintained when once an adjustment of prices and 
laxaricm has been made; but the process of adjustment ii 
tedious, and iL^ eanrinuance most detrimental to the state and 
the trading community alike. In India the period of tran^tion 
seemed interminable. The disastrous elfects on finance will 
be described in Volume IV, chapter vT. It became im¬ 
possible to frame a budget with a reasonable prospect that the 
results would approximate to the estimates \ it became indeed 
a necessity to revise estimates from time to time during the 
year, and to scrutinbe narrowly expenditure already sanctioned } 
on the occurrerree of a heavy fait in exchange, even useful or 
reproductive work had to be ftepped, the f^coinciat assignments 
of revenue reduced, and tHxation increased. In 1 SSs a fall in 
exchange suddenly occurred exceeding any that had been 
experienced before, and in the following year new- taxation was 
imposed. For the next decade the Government wtus obliged 
to find fresh resources year after year In additional debt, with 
recurring charges for interest, and in additicvial taxation. It 
was the nccesjdty of finding the means to jiay the additional 
taxes imptiscd that stimulated the export trade riithef than the 
conditions of exchange. For, although the producer obtained 
a larger number of rupees for his products, the taxpayer, on 
the other hand, paid u higher pnee for the imported goods 
consumed by him and also a larger number of rupees to the 
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collector of mes in order to criable the Ckas'ernment to diS’ 
charge its obligations in England. The (acts thai increased 
burdens of taxation were home, and that trade ificreased* are 
to be attributed, not to the merits of a low late of e:(change, 
but to the disappearance, simultanecusly lAith the fall in ailvei-t 
of the obstacles to trade already mentionedT. and especially to 
the construction of roads, raUanys, and the Suej Canal. It 
may indeed be said without exaggeration that if the fail in 
siUer had occurred before the canal had been opened, and 
before the railways had linked the plains of Korthem India 
with Calcutta, Bombay, and KorSchi, the administnuicrt of 
India would have been in^iolved in the greatest difficulties. 
Improved means of communication, by enabling the people to 
find profitable markets for the products of thdr fields and their 
rnills, Were the sal^-ation of Indbu 

The record of trade shows no ch&tiges in its volume that 
Can be clearly traced to the fail in exchange, so that no 
stati.stics are available to indicate the difficulties and vidssi' 
tudes to w^hiH:h trade was subject from time to time, or to 
estimate what the volume would hax’e been but for the 
harassing (actors introduced hy^ this disturbing element On 
the w'hole, it may be said that, even 1/ trade gained by the 
fall of exchange, the odviantage was counterbalanced by the loss 
follow^tng from the financial readjustments rendered ncccssoty 
by the some cause, and that the countrj’ for many years was 
deprived of the benefits to be expected from the administrativ'e 
and economic improvements described above. The existence 
of a silver standard in China, with a variable and uncettoin 
exchange, still affects trade with that country'. 

Lvcn when the East India Company w'as entirely divested 
of its functions os a trading firm, the Jealousy of outsiders, 
which had led to litigation against ' interlopers * in the seven¬ 
teenth century, long continued. Up to Europeans were 
not allowicd to acquire or lease land without the sonctioci of 
the (lOveTnor-OenerBl in Council. For many years contmerce 
was encouraged, if it all, only by such indirect means os 
experiments in the establishment of new staples of cultivation. 
Even the alignment of roods, and subsequently of railway's, 
thtoigh primarily Intended to develop the country', had fre¬ 
quently to be determined by other considerations, especially 
military needs. 

As a result of the inquiry into the famine of r86d, a new' 
Ltepartment of the Government of India was formed to dual 
with matters relating to Agriculture and Commerce. Financial 
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prt^'vure led to its abolcdcn ui i&jg, u'hen the consldtiration of 
commercial questions ifas transferred to the Finance Depart¬ 
ment. Shortly afterwards, in consequence of the recommenda¬ 
tions of the Commission which inquired into the famine of 
t 376 -S, a new Department was constituted to deal with Land 
Revenue and Agriculture only. Between 1S75 and 1905 con- 
^Kdemblc advrance was e ffected in the methods of collecting and 
publishing Statistics relating to production and trade. The 
COmpLiiint was, however, commonly made by those engaged in 
commerce in India, that Government was indifferent to trade 
interests, and that commcrciali questions TcfeiTicd to it were 
unduly delayed. The manner in which such questions hod to 
be treated inevitably led to their being considunzd primarily 
from the standpoint of administrative convenience, and thus 
far d\e complaint perhaps jusiihed. 

The first real attempt to bring Government more closely CanuiH-rae 
into touch with the interests of trade was a proposal to open 
a CoEumerdai Buream The discussion which followed was pomnenu 
valuable, but the increased jircssutc of w-ork in the Secretariat 
of the Gov{.-mment of India suggested a more tar-reaching 
measure. In 1905 a Departinent of Commerce and Industry 
was formed, and placed in charge of a Member of Council, 
which has taken over from the Finantoe rjepartment branches 
of the public business relating to commercial subjects, and 
other similar branches hitherto dealt with by the Home, 

E.ev'enue and Agriculture, and Public Works IhipartmenEsh 
In place of the Commercial Bureau at first proposed, a 
Director-General of Commercial Intelligence has been ap¬ 
pointed to the new' Department, w'ho will control the prepora^ 
don of statistics, and will have yet more important fururtions Os 
on intermediary between the new Member of Council and the 
mercantile public. By these fundamental reforms quesdons 
reladng to commercial interests have been concentrated in 
a single Department of the Go^'emment of India, their con¬ 
sideration and speedy settlement ha^’e been greatly facilitated, 
and Government is no longer exposed to the charge of indiffer¬ 
ence to the interests of oxi important liection of the community. 

The development of trade has been mateTially aided by chxmbcH 
the formation of associations of merchants. Chambers of 
Commerce have been established at the ports of Calcutta, 

Bombay, Karachi, Madras, Rangoon, Cochin, and CocanSda, 
and also at Cawnpoce and in KlthUw^, These bodies super¬ 
intend the meamrement and weigbing of goods, prepare 
' For clcuili kC Vol. IV, diip. Ttic Gowmmvnt of IndijL. 
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!»chedules of taitSi cf commi'ssiun for viiHous serit'icK^ anj 
undertake arbtln»tion an commercinl disputes^ besides supply¬ 
ing; their rnumb^rs with information connected with thdr 
business. They are consulted by Government on questiom 
relating to cominerce, and the more important of them 
nominate representatives to the Pro^’tncial Legislative Coun¬ 
cils, and to the Port Trusts in the case of the seaport towns. 
In some places they are also represented on mtinkipal boards. 
The majurity of iht members art European firms, which have 
the larger share in foreign commerce and also usually in 
manufacturing enterprises. There are also special associations 
representing some of the prtndpal industries or trader* 

Uencf*] Iri the foregoing paragraphs the phases of Indian trade have 
sketched down to the period when it assumed its present 
character and dimensions. It will be Useful now to give the 
actual figures of the tiade^ and to show at a glance how it has 
increased from the time when a regular record began. These 
are given below (in lakhs of rupees) for the average trade of 
quinquennial pertodJi, the first of which extended from j Sj 4-S 
to and also for the year 1504-5 : 
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A glance at this table shows the enormous progress w^hich 
has been made since the period of the Mutiny, the first great 
advance being in the five years ended in 1853-9, The progress 
has since continued from period to period, with an occasional 
pause due to the occurrence of famine. But in recent years 
even the ravages of drought have been unable to place an 
appreciable check upon trade, for the extension of the raUw^ay 
system has brought affected areas within the reach of cxicmal 
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m^kct^. The influence of famines u.|>on the foreign ira.de has 
been further reduced by the extension of irrigation^ which 
permits the regular pnxiuction of nmtich heavier crops in the 
irrigated areas. 

With the expansion of trade its nature and character have Cluajjn Ln 
been inateriahy modified. One andent feature, howe^erj seems , 

to be permanent. From the earliest times gold and silver have indUfla. 
flowed into India in such a perennial stream that the country 
has been stj'led a sink fm the precious metals. In other 
Countries, more iid\*anced in civUiEation and with a much 
more perfect development qf commerclfli relations, it is usually 
found that the imports of the precious metals do not largely 
exceed the exports, 'J'he excess is limited to the quantity 
required for the maintenance of the currency, and for use as 
Ornament at in the arts. In India conditions are differenL 
Owing to the habius of the people, to the restrictions imposed 
by caste regulations, and to the low standard of living, the 
consumption of imported merchandise Is limited, and a larger 
proportion O'f the payment for exports is taken in the form of 
gold and silver. These metals are used for hoarding, either 
as coin hidden away in secret places, or as ornaments on the 
persons of women and children. 'Fhc practice is inherent in 
rac^ of primitive habits possessing an undeveloped financial 
system, especially when, as has been the cose in India, the 
past history of the country has warranted the concealment of 
wealth from the invader and oppressor. In course of lime it 
may be hoped that the cust^jnns of India will approximate to 
tba% of western peoples i and that the native will invest his 
profits in a better dwelling, and in food and clothing mcne 
ahundant and of higher quality. Such 4 rise in the standfttd 
of comfort has already taken place in Burtno, and to a smaller 
extent elsewhere. But for a very' long lime to come it may 
be anticipated that the native of India will continue to live 
as hitherto in a primitive style, akin to what would be called 
abject penury In more advanced countries, with hts little wealth 
stored away out of sight. So long as these conditions continue, 
the inflow of the precious metals will be large In itself and 
greatly in excess of the outflow'. 

Wlitn we turn to the trade in merchandi.ic^ however, wc find tajwt"- 
that a complete and radical change has ciccurred. Silk, spices, 
indigo, calicoes, and ivc^, long the most important items in 
the export trade, constituting indeed almost the whole of it, 
have detreased so much in importance that thdr dlfiappeortince 
from the list of exported merchandise w ould hardly be apparent 
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in the .statistics, More recent additions to the list, onct uf great 
relative impKJrtance—such as sugar, lac-dye, seillDwer—have also 
dwindted into relative insignificance, for reasons which wnll be 
mentioned when we come to disctiss the course of imde in each 
of the principal articles. While some articles have thus been 
rel^ated to the category of minor trade, other commodities have 
gradually taken their place. Foremost among these are food- 
grains (chiedy rice and wheat), raw cotton and cotton yams, 
raw jute and its manufactures (bags and cloth for packir^X 
oilseeds, tea, hides and skins (raw and tanned), and opium. 
Imports. In the import trade also, woollen goods, once the staple of 
the investments of the East Indta Company, have fallen lo 
a secondary place, while English cottons have incTeosed to 
such a degree that they now represent between a third and 
a fourth of the aggre^e^ Prominent in the list also are cotton 
jiuTLs, metals (iron, steel, copper), earthenware, machinery and 
millworlc, sugar, and salt 

Exoenof The importation of the precious metaJs being, as stated 
abov<^ an unvarying feature of Indian trade, another dominant 
pert*. feature is the annual excess of ejrports over imports I Jn tht 
trade of a country which is neither indebted to other countries 
nor a creditor of other countries; the imports and exports 
should apprcmmately balance, freights being taken into con¬ 
sideration in making the equation. But no such country 
exists, every country having payments to, or receipts from, 
other countries. Where the receipts constantly exceed the 
payments, that is, where a country is a credilot country, as in 
the case of the United Kingdom, the imports aJw'ays exceed 
the expo^ the surplus being received in the shape of 
merchandise. Ulierc the payments constantly exceed the 
receipts, that Is, where the country is a debtor country, as in. 
the case of India, the exports alw'ays exceed the imports. 

^ indebted to the United Kingdom, and 

roiei]n> remittances in payment for the debt must be made with 
P^yisenu. r^gulantj’. The debt consists of mterest on the sums borrowed 
for purposes of slate or by some of the railways, ihe civil and 
military charges paid in England on account of Indiia, the cost 
of railway material and other stores supplied, leave allowance 
and pensions paid in England to oBicmIs, civil and mDitaty, 
and the remittances made from their profits or income by 
British traders and others engaged in business and in pro- 

A exccu ii to be nofiocd tn the uatlE of Frtadi ponewt'oni to 

radii. The TaitDi^cse KtUtcienti have very little mde direct with forricn 
coontrlei. 


r 
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fessLonsil purEuitf in India^ ard hy llnti^h o^dals. These 
payments for debt and remittances are tn the midn covered 
by bills (or telegraphic transfers) drawn by the Secretary of 
State in Council on the Indian treasury, which average at 
present about £34,000,000 sterling a year'^ The bills are 
bought in London by the banks which finance the Indian 
trade, payment being made to the Secretary of State in gold, 
and the bills arc cashed in India in rupees from the Govern¬ 
ment treasuries, the proceeds being distributed throughout 
the country in payment for produce destined for export. A 
emsiderabie proportion returns in due Course to the treasury 
in payment of land revenue and other claims on the taxpayer. 

On a few occasions ii has happened that at a critical juncture, 
a famine, a war, or once after the cloauirc of the mints when 
trade was temporarily dislocated as a consequence ot that 
measure. Government has been obliged to reduce the amount 
of the drawings, which have then represented but 0 small 
proportion of the excess of exports, the difference being met 
by an additiori to the debt 

Among factors of great importance affecting Indian trade Inflaenofi 
a prominent place must be given to freights. The exports 
not only exceed the imports in value, but they also consist 
chiefly of raw' materiiil, and ore thus builder than the manu' 

Pictured articles reoeiv'ied. Freights from India Eo Europe 
must therefore be sufficiently high to Cdvcr loisses incurred 
by the absence of full cargoes for the return voyage, and 
exceedingly high rates are chaig^ed on articles which cannot 
be shipped in bulk. Though these conditions nuy disappear 
with the development of Indian industries, they form a con^ 
siderable handicap to them at presenL 

//. Tht P<irts of /ndia 

The geographical position of India is apparently favourable 
for international trade. Projecting os a great peninsula into 
the Indian Ocean, a la(ng coast^Hne is presented to the navigator 
facing west and another equally long facing east, Hurma again 
presenting a third long coast line opposite the eastern coast of 
India. 

But vast os U the littoml uf the Indian peninsula, it is PaiKity tuf 
singularly lacking in harbours: offering accommodation for the 
large vessels now employed in the international canying trade. 

On the west coast, from Baluchtstin to Cape Comorin, 
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m^iigatiDn pr^icallx ceaxs during the m<)nsoon months, whan 
the rocky shoref are furiously beaten by i^'ind and waves. At 
only a few ports on that coast 13 an intermittent foreign trade 
earned cm, mainly with Ceylon; and the great bulk of the 
foreign trade is coiYcentTatcd at Bombay and Karachi, these 
being the principal channels for the of Korth-ft tstem 

and AV'estern India. On the east coast of India the absence 
of harbours is even more striking, for south of the Cangetic 
delta there is nothing better titan an open roadstead unap¬ 
proachable within miles by any steamer drawing more than 
15 or ao feeL An endeavour has been nmdci by the con¬ 
struction of sea-walls, to convert the Madras roadstead into 
a port, but with only modemte success. 

The Burmese coast of the Bay of Bengal is much better 
supplied H-ith ports, Moulmein, Rangoon, Bassein, Akyab, 
and Chittagong hanng good harbours accessible by sieamets 
of large draught. But the fcjrtign trade has here been largely 
concentrated at Rangoon, that port pos'scssing inland com¬ 
munications by the Irrawaddy and now still farther by mil way ; 
while Moulttiein, Ba&sein, and Akyab base been restricted to 
the trade of the surrounding dtstHcls, being cut off from the 
distant interior. Chittagong was similarly Isolated until quite 
recently, when the railway linked it with Assam. 

As the result of these physical conditions, practically the 
whole of the fore^ trade of India is concentrated in the 
ports of Calcutta. Bombay, Rangoon, Madras, and Karachi 
naming them in the order of their importance. The first four 
are the seats of Rroimcial CiOvernments; in them the banks 
and some of thti railways have their head-quarters, and most 
of the European mercantilu conumumty is gathered; white 
Calcutta, Bombay, and Rangoon are also great centres of 
industrial actisity. The relative proportions of trade accord¬ 
ing to its geographical distribution on the Indian coasts are 
shown below;— 
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Treasure haL^ bi^n crcnitl^hd from thc^ frigiirea^ as it has little 
relation to the genisTEl trade conditions of a porL But i t may 
be stated that practically alt the imports and exports of gold 
and silver are centred in Bombay. 

The management of the &h chief ports of India^Calcutto, I'ort 
Bombay, Kajigoont KarAcli4 Madras, and Chittagong—is cn- 
trusted to Port Commissioners, under the supervision of 
Government. Port dues are fixed by Provinda] Governments, 
subject to the maximum rates laid down by the Indian Ports 
Act of iBSp. Fees for pilotage and other ser%’icea arc also 
charged at ^-arious rates, and special Acta have been passed for 
the principal ports. The constitution of Port Trusts has been 
a sMuable feature in the dev'elopmeny of facilities for trade, 
and large works have been carried out by these bodies for the 
improvement of the harbours. 

Until the opening of the Suez Canal, and the linking of the CdcniLi. 
interior by tail with Eombay and Karfchi, the trade of India 
w'tih foreign countries was largely conducted from Calcutta. 

The military' situation created by tix Mutiny of 1&57 demanded 
the completion of a great railuny system from the sea to the 
north-west, and by iSd4 the £last Indian Pail way wbs open for 
traffic throughout from Calcutta to Dclhi.^ The line is laid 
through the most productive tracts of Northern India and 
follows in the main the course of the Ganges, which was 
formerly the easiest highway of commtiTtM, and the Grand 
Trunk Road. 

The development of communications with Bombay^ though Bombay, 
it commenced earlier than in Eastern India, was not completed 
till a later date, awing to the difficulties of the approaches to 
the island from the interior. Commerce was also hampered 
by the absence of docks, which prevented trade during the 
monsoon, mentho. The cotton famine, however, catiiscd by 
the American Civil War (1861-4) gave an enormou.s impetus 
to the trade and prosperity of the city. This was followed b>- 
the most severe commercial crisis recorded in the history of 
India, but recovery was rapid. It was aided by the completion 
of the railway to Jubbulpofu and Nigpur, the extension of the 
Bombay, Baroda, and Central India Railway to Delhi and 
Agra, and the opening of the Sue* ComU in 1869, while the 
construction of the doclus has enabled export business to be 
carried on all the year round without interruption by the 
elements. 


* Except bfidgn VTCT tbe Jnmiu ai AltiJ]lE4d (ap«cd in iStiy) Led 
Delii (1867). 

VOr„ III, 


T 


KaiichU 


Fordicr 

dOTctop* 
mcnt ol 
C 4 <B«a. 


174 T//E /.VZ?A4jV EMPIRE [tiup. 

Karachi is merely an importing and exporting cenlrci having' 
little opportunity for industrial development. Until a recent 
period its foreign trade was very small, most of the imports 
being received from Bombay and most of the exports, sent to 
that place for tmethipment abroad. But the construction of 
a safe and commodious harbour and the extension of the 
railway from the rich plains of the Punjab to Kartchi have 
altered its position, and to-day there is a very substantia] foreign 
trade, chiefly in the export of wheat, oilseeds, and wooL But 
the trade is subject to violent fluctuations, depending on the 
nature of the harvests in the Punjab^ which is its chief source 
of supply* 

To tlie completion of the Suei Cana], the Indian ininlt 
railways, the Bombay tfocks, and the Karachi harbour worltJi, 
are due the great development gi^'en to the trade of VVcsiem 
India in the period following iSyo^ a development which 
gradually brought Bombay up io the level of Calcutta as 
a commerdal centre. 

Meanwhile the extension of the railway system in North- 
eastern India added year by year to the sphere of influence of 
Calcutta os a seaport and distributing centre* To meet the 
rctjulrements of the increasing trade thus concentrated in 
Calcutta, it becsime necessary, us in Bombay, to improv'e the 
cunditiona of the port. Formerly oil ocean-going vessels were 
moored in the stroam and loaded and discharged their cafgo 
by lighters j but this primitive system has been in great part 
superseded by the construction of jetties and wharves along 
the Calcutta foreshore of the river, and later by the construction 
of docks at Kidder]X>re to which railway waggons now bring 
merchandise alongside the steamers* At the same lime the 
service of steamers on the river highways between Calcutta 
and Assam has been greatly improved and developed, to meet 
the necessities of the tea estates, which increased their yield 
with great rapidity* The reduction of freights between 
Calcutta and Burma has also stimulated the trade of the city 
with that Province* Still greater became its importance with 
the nse of industrial enterprise. The exportation of jute in its 
unrimnufactured condition began, on a noticeable scale, about 
the lime of the Crimean War, and gradually Increased until 
it is now the most important of the staples of Calcutta trade* 
But while the raw material was being shipped in yearly 
increasing rj^uanticies for manulacture at Dundee and eisewhert^ 
the bogs and slacks and cloth required for packing merchandise 
expoTte<l from Calcutta were still laboriously woven by hand 
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from the raw IVith the possibility of uEilidng the 

coal of Bengal came the (ipportunity for tstablishing the local 
muiufacture of juie, and the banks of the ^ooghly were 
gradually di&l^g:ured by the onpkluresque mills which olfcnd 
the eye along the course of the river above and below Odcutta, 

Their con^itructton indicated a gn'at advance In the process of 
econamic evolution in Bengid+ To^lay Calcutta supplies all 
India jute cloth and bogs, and exports enormous 
quantities of those articles to North and South America, 
to AustraJLajp Africa, and many other cmintrie;^ The lime 
is perhaps not far distant when, as regards these coarser 
products of jute, Calcutta may possess the monopoly of the 
world's markets. The finer pre^ucts, carpers and so forth, 
have not yet been produced by the Calculta mills, as they are 
fully employed in meeting the much larger demand for packing 
material. If it may be said that Bombay Is built upon cotton, 
it is no less true that Calcutta is built upon jut& 

The rise of Kongoon is of relatively recent date. For many K^ooi^ 
years after its acquisition by the British as a r^ult of the war 
with Bunna in 1^53, the port was merely a place for the 
eJipomcion of rice grown in the vicinity and, in a subsidiary 
degree, of teak-timber^ Then followed the erection of mills for 
husking and cleaning rice, and later the petroleum refining 
industry has added to the importance of Rongooru The 
extension of the railway northward has brought it into touch 
with ever-w'idciiiing markets, and to-day tt ts the chief port 
of the Province, with a tiade that expands as cultivation 
incrttasea. 

Madras is not well situated for trade, and the costly efforts MvLtu. 
mode to provide a harbour on its exposed shore have been 
attended with md life rent success. The place is therefore not 
much favrjurod by shipping. The construction of railways too, 
which in other provinces concentrated the import and eaport 
trade, has here tended to the contrary result, much trade being 
dealt with at the southern and western ports of the Presidency, 
leaving to Madras little more than a local trafiic. Here also, 
however, industrial dev'clopment, repn^nted by the establish^ 
men: of a few cotton milts, has saved ^fadras from the 
depression which would probably hax’C overtaken jt, and on 
the whole trade has increased, though slowly* 

Before the opening of the Suez Canal forei|pi trade with Shipping. 
India vras earned almost exclushely in sailing vessels. Since 
that event the tmpottance tjf steamers has increased con- 
tinutiusly, as shown by^ the following hgutes which relate to 
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vessels engaged in fordgn trade enrered and cleared at pons 
in Bntbth India, for three decennial periods i — 
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^Vhile the number of sailing ships trading with India has 
decreased rapidly, their sise also has diminished A few 
ocean-going vessels still visit Calcutta* hut the sailing ships 
entering other ports are now almost entirely natise craft* 
engaged in trade with East Africa, Arabia, Persia, and Southern 
/Vsia, In 1904-5 the tonnage of steamships was 97-5 per cent 
of the total. About S4 per cent of the trade of India « 
eaiticd under the British flag, and 61 per cent, of the tonnage 
is included in entries from and clearances to the Unit^ 
Kingdom and British possessions. Vessels belonging to 
foreign countnes are* howirver, obtaining an increasing prO' 
portion of the carrying trade; Germany has the largest share* 
followed by Austria, France, and Norway, 
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//A Description of Modertt Tr^e 

The increase in the imports and exports of merchandise ^ in 
the last decade, compared with the preceding period is very 
conspicuous t 
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The increase in the second decade over the first w'as 19-5 
j<r cenu for imports and 17.S per cent for exports. It U 
indeed almost surprising that there should not have been 
a decline instead of an increase, for the first decade was 
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pmcdcall]^ ftte from any of the BeaaonaJ vicissitudes which 
from time lo time cause violent Jluctuations In Indian trodc^ 

The second decade, on the other hand, comprised a scrief; 
of yetire of widespread faiiure of the monsoon, causing 
distress o^'er extensive ntgionsj and calmmaiing in ihc most 
intense series of lamines known in India for a century* Trade 
and industry were further disturbed by the appeartuKe of the 
bubonic plague in 1S96, which caused panic and led to the 
hasty flight of w'ork-pcoplo from every bdustriaj eslabiishmeni 
in Bombay, paralysing for some lime the cotton manufacturing 
industry, and still cserd^ng a deplorable effect on trade and 
industry generally* 

But trvery new line of railway laid in India brings new helds 
of production into direct relations with the markirt, and even 
severe drought Is not followed by the ovcTwhelming disasters 
experienced forty years ago. Trade is contracted by the failure 
of much of the harvest, and with the exports the imports also 
shrink in dimensions, but not in any very remarkable degree, 
while the recovery in the following year, if the nunfall has 
been adequate^ is most remarkable Thus, in 1900-1, a very 
bad year, the exports amounted to 107 crores; in 1901-3, 
a go^ year, they increased to )J4 crones J and by 1904-5 
they had risen to 157^ crores. 

The imports and exports of merchandise may now be dis- Impofit* 
cussed sepaialdy* 'I’he former * represented in 1904-5 a value 
of more than 96^ crores, or £64,000,000 sterling TbU is 
a huge sum, but in proportion to the population it is small, 
not amounting to more than Rs, j-7-0 (41. id.) per head* 

The list of imports is very large ; but a single item, cotton hature of 
goods and yam, represents a value of 38-05 or 39 per 

ceiiL of the total* Ten more items form an equal proportion 
l(»gt?ther; these are, in the order of iheir value— 

Metals (msinSy IraD^ ilcct, Mil cojiper) 

,*...* 

Mschiserr ind nrillwmlc . , * 

MIbctsI oU ■ ■ ■ ■ < 

WootlcQ goods * . * * 

Appsnl ..... 

r»vhiaoi ..... 

Silk muufsCtstvs .... 

Cbctnicsls, lings, tobacco, 

Liqnen . . . * . 

The other items in the list, constituting a fifth of the total 
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inipOTts, are nlll sctialler in v^lue, glau and dicing matf-rjui^ 
being the mf>st important further details of some of the 
minor imports have been given in the preceding chapter. 

Snuil de. The nmrket in India for foreign goo^ is extxemelj' limited, 
and a substantial proportion of the imports mentioned above 
pjodf, is dependent upon the needs and demands of the grovring 
European community. It should also be noted, in e>;planation 
of the small value of imports of railt^ay material (j.41 crores), 
that most of the Indian lines are now the property of the state, 
and the imports of material for them are registered as Govern^ 
ment imports, whrEu the value stated above refers only to 
imports for the few lines which are not managed by the state. 
Xable II shews the value of imports on behalf of Governrnent 
in 1904-5^ 

of prominent feature of the import trade is the large 

demand for cotton manufactures. Ihe imports of yams are 
of comparatively small importance, and the trade is declining. 
Grey (unbleached) yTun^ of the lower counts are no longer 
able to sustain the active and increasing competition of the 
Indian mills, and the trade is being gradually diverted to the 
supply of coloured yams of medium counts Even in respect 
of these the energy of the Indian railfs is malEing Itself felt, 
and the practical extinction of the trade in j-arns is only 
prevented by the (act that for the higher counts imported 
cotton is required, no Indian cotton having a .^ufKcientiy long 
staple for tl^ir production. J’he Indiao mills cannot as yet 
obtain or spin the finer cottons in such advantageous conditions 
as pre^-ail in Lancashire. 

The bulk of the import trade in cotton manufactures is 
represented by piece-goods, divided into three classes : namdy, 
{a) grey or unbleached, ( 3 ) white or bleached, { 1 } coloured, 
pnnted, or dyed Unbleached gooda usually form about 
60 per cent, of the total. In 1904-5 the quantities imported 
wene— ^ 


Grey (luljleacbed) 

^Vllite (bleached) , 
Cotoared, pricted, or dyed 


1 ,j [0,000,Ooa yanl*. 

5 ^ 4 , 000,000 ,. 

4 ^ 44300,000 ,, 


A total of about 2,28^,000,000 yards among a population of 
nearly joo,ooo,mo allows between seven and eight y^rds far 
each person. This average needs reduction, however, for the 
quanmy traruported to countries bordering the Indian frontier, 
but the statistics are too imperfect to permit of an estimate 
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of that quatititj'. On the other hand, iht imports an; supple- 
mefitud by the lojigc and increasing quiintities woven In the 
[ndian mills, especially from tinblcachcd iTim made of the 
lower and medium cciimtit, not Uj mention the still larger 
quantities woven in hand-looms. 

The uspansion of the Indian spinning and wtaivtng industr) Effect! of 
has in fact brought about a great change in the nature and 
type of the cotton manufactures eTtported from Lancashire, 

Formerly a verj' large proportion of the ejtpfirla of Indian raw 
cotton went to Ijmcashire^ whence it returned in a manu- 
(aciured state. As mill after mill was opened in India, 
however, the demand fitr Indian cotton gradually fell away 
Until the imports of such cotton into the United Kingdom 
havu shrunk to the smallest dimensions. The Ijuicashire 
wcas-ers substituted American and other cotton foi In^an, 
and set themselves to pnwlde cotton goods i>f the higher 
classes for the Indian marVei. That la the present pusiticn, 
but there ate indioitions that the Indian mills are making 
these also with increasing success. Sc far as unbleached goods 
an: concerned, there dr^cs not appear to be any substantial rise 
in the supply of recent years j and having regard to the increase 
of population the trade may be said to be slowly declining, the 
teason for Uie decline being partly that local gorwis are com¬ 
peting and partly that the demand appears to be turning in the 
direction of the other classes. 

It is not necessmy to discuss the hucluations in the other fifljEir ud 
items of the import tmde t but reference must be made to the 
istriking advance in the consumption of imported sugar and 
pclTuleum, two articles which are largely produced in India 
itself. The case of sugar is further discussed below m con¬ 
nexion with the ej[port trade, 'Fhe exploitation of Indian 
nil-fields on a large scale and in a systemade manner is 
u recent development, and it is as yet uncertain whether the 
local supply is sufficiently large and continuous to supersede 
importation. The prospects so far are. however, distinctly 
encouraging 

Esamining the long and v^iiL-d list of articles which are 
imported into India, the reflection naturally suggests itself that 
many articles are included that might be made in the country, indUn 
It is frequently said indeed that India can manufacture almost 
anything that is required for local consumption ; that therrforc 
It is reasonable to anticipate a speedy development of rurtionol 
industry' on a large scale; and that British capitalists should 
help In reali/ing the anticipation* It U quite true that India 
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can manufacture many of the things required for consumption 
in at country* rhe question then anses whether the articles 
to l>e manidactured can be turned out with such cheapness as 
to permit of successful compeiition with similar imported goods 
ponced by capitalist manufacturers in Europe, under con^ 
dltlons combining the highest d^^ of skill, elEdeiicy, and 
economy, and whether a local market can be secured large 
enough to encourage the investment of capital in a new 
euierprise. 

Iliese two considerations run together, the fir^t being depen¬ 
dent to s large degree uprm the second The imports include 
many articles which cannoi be produced under condititms allow, 
mg of successful competition with imported articles ■ but there 
are also others which certainly might be so produced. 'ITien 
follows the question whether there is a suffidently large demand 
for the latter to permit of their manufacture on such a scale as 
to secure the greatest economy and efficiency* To ihisquesdon 
there 13 in most casus but one answer : theru is no such large 
de^d. A manufacturer in Europe who ^ends his goods to 
India sends them al*j to many other countries^ and he has 
besides the local demand of a country in the most advanced 
stage of industrial cis-illralion* In many cases his trade with 
In^ IS not even a large propi>rtion of his total business; and 
if he lost It, he would not lose any portion of his capital The 
manu^clurer setting up an establishment in India finds himself 
m adiff^t posmon* He is confined to the Indian market and 
the shll more limited demand of the neighbouring countries, 
for he cannot ejtport his goods toother manufacturing cr^untries 
in face of the competidon of goods made on the spot* A 
senoiM nsk is involved in opening a new industry under such 
condmons, for the W of the local market from any cause, or 
the reduction of the demand through the compedtion of im- 
porters determined not to lose their [lositron, would involve 
not m»ely loss of profit but the loss of capital. Such com 
srderations have no doubt prevented capitalists from embarking 
on enterprises in India* There are, however, some 

indushies which India can certainly pursue w^th success, the 
™termls being cheap and abundant and the dem,ind extensive 
a IS the aim of Government to collect and publish information 
bearing on such subjects* 

The tra^it trade of India is no longer large* Bombay 
"as onnerly a dep6t whence European and other foreign 
were reshipped to the Persian Gulf and the east coast of Africa; 
but the trade was never important, and in recent yearn it has 
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decimef] owing lo the growth of direct trade between Europe 
and those regions. For the same reason the reshipment of 
foreign goods from Burma mid Madras to the Straits has 
fallen oif, and there seems but small prospect of the recovery 
of the trade. In igo4-5 ^6 ^uial value of the transit trade 
represented only 3-3.7 ctme-s 

Table I {p. J07X which gives the yearly value of the exports of 
merchandise of Indian ongiit, is of interett as showing the 
dimensions and the great c-xpansion of the trade in the last dtst 
twenty years, and also the violent i!i:tctuatii>n.i$ to which it is 
.subjected by the vicissitudes of the Beai<«n.s. By far the largest 
juirt of the exports consists of food-grains j raw materiaLs for 
manu^icture:, such a.s oilseedst cotton, jute, hides and skins; 
and opium^ tea, cofTee, wool, silk, and vanous other article?, 
the production of which is more or less dependent on the 
season. In a year of deficient rainfall the supply of wheat, 
cotton, oilseeds, the most important among these staples, is 
materially reduced, prices running up with great rapidity, a^nd 
foreign trade for the time being falls into a state of suspended 
^mtmation, though a season of drought now' imparts great 
activity to internal commerce. Hides and skins are an excep¬ 
tion til this rule,, for the mortality among cattle in a time of 
drought fills the market with these articIcSr 

Among the comparatively few manufatiured goods esqvjited MMidac- 
fnun India, the total representing cmly Jo per cent nf the^^^ 
whole exptirt trade, two stand out in marked predominance, 
namely, manufactures of cotton and of jute Indeed, apart from 
these the eaports of Indian manufactures are of quite trifling 
dimensions, nor arc the articles of such a nature that any 
particular expansion may be anticipated. The two fnerLtioned, 
however, are of con?iderab]e and growing importance as in¬ 
dustries, their importaiKc being &r greater than is indicated by 
the returns of foreign trade, fra these goods have a large and 
increasing local sale in addition to their supply to foreign 
markets. The cultivation of jute is practically limited to 
Eaiitem Bengal and Assam; and t he manufacture of the fibre is 
restricted to the mills which line the shores of the Hctoghly 
near Calcutta. 

While jute is thus a monopoly of BengaJ, the manufacture Ciaitm. 
of cotton is most importajit in the Presidency of Bombay, 
which produces about four-hfilia of the total cotton manufac¬ 
tures of India. The industry was started at Bombay and long 

' ThU Ague ciclmfet i nmtbllniBeiiU it tiuTion pom, of whidi so recen) 
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rcniainud restricted to ihut cit)‘ and the neighbouring Districts, 
but in recent years mills have been erected in most other 
Provinces and in some Native States. The bulk of the exports 
consists of lH*isC and yarn, of which a very brge proportion is 
sent to China. The devdopmerit of this impiortant trade wJH 
be seen from the following figures :— 


AreragC 

1SS3-3 lo iSiQlI 'l 


fhr 

104,603.447 

Lftkh4«r 

rnpnL 

* 3^96 


In [901—1 


19] ,516,425 

t 7,58 

Year 

19*2-5 


J+S, 5 j 3 i<ijS 


19^ 

J903-4 

. 

JliM74i34i 

■ Sp94 

hi 

1904-5 

. 

247,9S$^0« 

9,81 


The second decade nas one of great depression due to the 
plague, which had a specially disturbing effect on the exports 
of cotton manufactures, while the trade was also affected 
by the war between Japan and China in t 394 and by other 
conditions prevailing in the latter country. The marked 
increase U ihUiS stmng testimony to the expansion of the 
industry'. 

The manufacture of cotton is, how'ei'er, still largely limited 
to the spinning of yarn, the weaxing of cloth being as yet 
a much smaller industry, the total value of cotton manufactures 
(eireliisive of yam) exported in 1504-5 being 1S2 lakhs, or 
less than one^fifth of the ^'aluc of the exports of yam. The 
foreign trade w Increasing, but is never likely to become of so 
great Importance as the home market. 

UTiile the export trade in cotton mamifacturcs ha^ increased 
in such a degree as to attract special interest and attention, the 
rate of dev'elopmert in the exports of jute manufactures has 
been even more rapid — 
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An appreciable proportion of the increase must be ossi^ed to 
the great rise in the price of raw jute which has taken place iii 
the same period, such as may be expected when there is a 
constantly increasing demand for an article the production of 
which IS practically a monopoly. But after making allciwsnce 
for this cause, the rise in the value of jute monubetures repfC" 
sents a great increase in the quantity exported. The arttclts 
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arc a1nii>st t)cclujiii''e'ly gunny-bagik and ^unny-clcth, the former 
for the pacttrig of rice,, wheat, uiber jptiins, oiUceds, ajid other 
articles which am 'be tnmsported in sacks, ’'riie cloth is used 
chiefly htr the packing of cottort, wool^ and other (ibres tcans^ 
ported in (jalei Both bags and cloth, besides being very 
extensively used in India fm the purposes mentlonedt arc 
exported to e^'ery' comer of the globei, and the only apparent 
limit to the expansion of the trade Is the inadequacy of the 
supply of the raw material. The Increase of this is a point 
of some importance, as prices may rise so high as to encourage 
the substitution of Other (ibres for the purposes for which jute 
is now em.plo}'ed. 

Cotton and jute represent ai^ crores out of a total value 
of manufacture articles exported amounting to 79 crores, 
and thus Include about thret-fourths of the whole. Of the 
remainder the most important are tanned hides and skins, 
and 1^. 

'rhe trade in hides and skins is subject to gniai fluctuations^ H 5 ci«< and 
following the I'ictfisltudes of the Seasdru In the bad year*^^ 
1900-1 so great was the mortality among attUe that 77,000,000 
hides and skins were exported; in the four following years the 
exports were 17, 19, 7 o, and 17^ millions respectively. These 
figures refer to tanned hides and skins only. Of raw hides 
and skins the exports in the same four years were about aSi, 

37, aS, and 31^ millions respectively. The fluctuations of the 
trade are also reflected in the iinlues shown below, which are 
of interest as indicating the proportions of the trade j they are 
stated in lakhs of rupees; 
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Various other numufactured, or partly manufactured, articles OthcT 
are shown in the returns of esporta, the chief of which are 
metals and metalware, chemicals and drup<—^including tobacco 
and opium—and oils. None of them, however, is of present 
importance, with the exception of opium'. The manufacture 
of tobacco isi a promising industry', T'he export trade has 
grT>wn steadily, while local consumption has increased; and 
if cigarettes can be produced to compete with the very cheap 

' The prodnctioa Dfid ln,4«' in tKpinBi ut wlih in ebap. 1 af tkii 
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qualities now Imported in great quantity far native consump¬ 
tion, there seems little doubt that the industry will attain 
large dimensions. In many parts uf India almost all natives 
smoke from their early youth, and therff is a distinct tendency 
towards the abandonincnt of the clumsy hukkix in favour of 
cigars and cigarettes. 

By far the meet important psut of the Indian export trade Is 
the great traffic in foDd-gmins, especially Hoc and wheat. It 
Ls at the same time very variable, for the Occurrence of scarcity 
in India at once diverts to internal markets the grain whkh 
would otherwise be shipped, and the rise of prices in the 
country brings much larger profits to the dealer than could be 
obtained in European markets umtdecicd by the condtiicms 
lempomrily eriatmg m India, 'Fhe decade ending in 1901-1 
included sev'eral years of drought and scarcity, and in ihu 
respect compares unfavourably with the preceding ten years. 
From year to year the ductuatt'ons in exports are i^trikin^ but 
the character of the seasons and their influence on the trade 
are best illustrated by the following figures :— 
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Large as was the trade in 1903,-4, a 

year of abundant harvests 


following a dreary .succession of bad seasons, it had been 
exceeded in 1391-1, when a sudden demand for Indian wheat 
in Europe was responded to with such alacrity that prohibition 
was senously suggested lest the local supplies should be unduly 
depleted. 

Rice is mainly exported from Burma, to be used for disdlla’ 
tion, for the manufacture of starch, and for food. Formerly 
the bulk of the rice exported from Burma consisted of ‘caigo' 
rice, of which flv e^ixths was unhusked (or ' paddy ’j and only 
one-sixth husked. Gradually, with the exlen,sion of rice mills, 
the proportion of cargo rice hm diminished, this duscription 
being replaced by hu.skcd and cleaned rice, to the great advan¬ 
tage of the trade. For the husk is used as fuel in the mfllSr 
the bran lying between the husk and the grain is exported at 
a good profit for pig-feeding, and a having in freight is thu-s 
effected, 

Mr^t of the exported wheat is now grown tn the Puniab. 
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In the ear4“ days tjf the Inide the priucipal snuicc of iapply 
was the United ProWnccs^ nhence wheat was sent to CaicutiA 
for shipment- Later, as the railways enabled Bombay to 
compete with Calcutta for the export trade of Northern India, 
the sourccii of supply Khifted westward and Itoirbay becaoie: 
the Centre of the exp<iift trade- li^'ith]n the bst few years, 
however, Karachi has come into the held, and from that port 
is now‘ shipped by far the grt-atesl part of the wheat exported 
from India. 

Indian wheat is almost all ship^>ed to Europe, most of it Mukers 
being intended for consumption in the Uniited Kingdom. 

Rice, on the contmiy, is exported to evef>' quarter of the globe, wbdt. 
rrot more than about half of the total exports being consumed 
in Europe, I^rge quantities arc nenl tci the Straits and Ceylon, 
t<» other parts ttf Asia, in East Affica, tn iho West Indies, and 
tu South America. Indjan rice penetrates to every region to 
which the Indian or Chinese cooly finds his w'ay. It is to be 
noted that other countries, such as Siam, Cochin China, and 
Java, are already competing with India in these mftrket-s- 'fhe 
total exports of rice and wheat in 1904-5 w'erc the largest 
known: rice 49,000,000 cwt., whfaii 45,000,000 ewL The 
export of rice exceeded the highest previous rccoid (in 1901-3 i 
by 3,000.000 cwL, while In the cumt of wheat the highest limit 
reached in previous years liad been go^ootj.ooo cvet. in 1891-3- 
The rice trade is conducted under conditions as rr^ards the 
effects of the seasons which are iinknrjwn in other parts of 
India, for as yet no fedlure of the monsotjn m Lower Hurma 
has been recorded. The fluctuations of the export trade from 
Burma dcpetid, however, upon ccmdiiions in other ports of 
India, since had seasons cause the diversion to India of rice 
which would ordinarily be exported to ftuncign markets. 

Next in importance to food-grmns are oilseeds, the principal OEtteedv 
descriptions being linseed, lapcseed, fi/ (sesame, or gingelly), 
cotton-seed, castor-seed, poppy-seed, and carthnuts. Linseed, 
rapeseed, and /iV stand out from the others in importance 
these three constiiuting fivc-sevenths of the total. Ihacticalty 
all the oilseeds exported arc sent to Europe for utilisation in 
the soap and candle lactorics of the Uuked Kingdom and the 
Continent, mainly France, Germany, and Belgium, 'fhe trade 
in cotton-seed of very rwienl origin, but tt has already 
attained considerable proportiems. The magnitude of the 
commerce In oilseeds (the exports of 1904-5 hiring exceeded 
36,575,000 cw t.) h rather surprising. Factories for presaing 
cotton-seed have been established, but up to the present their 
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experience tus been the reverse of whai would nncumU^ be 
expeciedt It Has been found more prcifilable to seh oil 
and to export the dike pnaduetd* ^.Icunwhile the exports of 
oilseeds continue to expand, thou^jh slowly, and subject to the 
fluctuations that nflect alt agncuUural products. 

llie trtide in raw cotton for several years Sietnied siaiionary, 
if not decreasing. This dreumstance was due to two causes. 
J'hc dctiijind for cotton for consuniption in the Indian mills 
has now attained x-ery laiigc propartioriSi, 4ind much cotton 
which used to be sent abroad is now manuiactured in the 
counErj'. Nor is it easy to augment the productfon so materi¬ 
ally as to supply the deficiency, as the area in which cotton 
tmiy be grown with profit is not suscepdble of large increase. 
The second cause of the contraction of exports is that with the 
fall in the price of American cotton in recent years the conii* 
neniaJ spinners and weavers, who were the largest consumers 
of Indian cotton since the Lancashire mills gradually discarded 
it, found the use of Amerioin produce more profitable. Fortu¬ 
nately, while the European mitl-owners were rejecting Indian 
cotton in favour of American, a demand aroise for it in Japanj 
which is now the most important market. 'Ihls demand and 
the expanding exports of cotton in the form of yarn, wiih the 
quantity required for local consumption, have tended to main¬ 
tain cultivation without contmetion of area. From time to 
time conditions in the United States cause a rise in prices, and 
a stimulus is given which increases the area under cottoix 
Ordirurily, however, it must be admitted that in the competi¬ 
tion for external markets Indian cotton suGTers under con- 
sHderable disadvantages, for the average yield ts very low 
compared with that of other countries, and the staple is so 
short and inferior that Indian cotton is included among the 
lowest gi^es quoted. It is thus probable that Indian cotton 
w ill continue to find its best and largest markets In the Indian 
mills and in Eastern Asia 0 apan and China). The trade in 
the last two decades is shown in the appended figures :_ 
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Some of the decline in the second decade must of course he 
attributed to the bad seasons in Western and Central India, 
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while ihe increase in igoa-;! was due to condsttons in iht 
United States which were muirnamed in the following year, 

A reaction set in^ however^ in 1904-5, with the appearance uf 
an Afnertcan crop of unprecedented magnitude. 

White the increase in the spinning arid wearing of cotton in Rdw^me. 
India interfered with the growth of the export trade in the niw 
mBiermI, the same cannot be said of jute. Cancurrently with 
the great development of the raanufacturing industry on the 
banks of the Hooghly, the exports the umnanufactured fibre 
have also largely increased, as will be seen from the following 
figures 


Atotc# 

iSBa-j to 


Df 

pr 

W ipoi-i 

11,771,^35 

9.54 

Yar 

19PJ-J 


11,13 

hT 

1905-4 

lii 7 SlrM? 

, iJtTJ 

FP 

1^4-i 


11,9; 


The demand for jute in Europe continues active, owing to its 
increasing popularity in the manuJaciure, not only of [jacking 
cloth and bags as in earlier days but of carpets und rugs, 
which though not durable are shony and very cheap. ITic 
consequence of the corapetili<Jn for the raw material between 
the Indian and European mills has been a steady and con¬ 
tinued rise of price, a fact which accounts for the persistent 
efforts made in recent years to discover a fibre that may 
compete with jute. If such a Jihre should be found ^d 
utilized, the price of jute must fall until it regains the merit it 
originally possessed, and still possesses, of being the cheapest 
fibre in tl,c market. 

The cultivation of tea in Ind^ and its relative importanct Tea. 
in different Provinces, have been sufficiently deaenbed in 
chapter i. The rapid groath of the export trade led to over- 
pniduction and the preparation of inferior qualities, Ti^tth the 
inevitable result of a marked fall m prices. In the discussitm 
which followed, the majority <jf those interested in the tea trade 
favoured the mainienaiice of the Indian currency on a silver 
basis, in the hope that if prices were unprofitable compensation 
might be found in the continued fall in the exchange value of 
the Tupet. A more reasonable remedy was the pfoposal to 
open up new markets for [ndim tea. The great tsa-drinking 
countries of the world are the United Kingdom, Russia, and 
the Australian Colonies ^ and in Russia alone is there much 
room for development, for in the other countries the consu mp- 
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tioti ImA r^acKt.’d thu point at which Future incre^jics can only 
Like pLact with an ii^creose of pOpuLdoiL Thertf are also 
po!tsibititteH> of Increased conifumption and exiwndL-d trade in 
the United States and in. Persia, It even passible that in 
course of time Chino, which has been so loi^ely superseded os 
on esipofter, may intport lea from India ond Geylon, even as 
India now imports for more sugor than she ever exported. In 
India Itself the demand, which is at present insl|;nificant, may 
develop considerably, but this will be the work of years. With 
the exception of some 7^000,000 lb.j mainly consumed by the 
British trDO|K and bj' the European and Eurasian communities, 
all the lea produced in India is exported, the United Kingdom 
being the best customer. The expansion of the trade and the 
fall in prices are shown by the following figures :_ 
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n 3,813,971: 



^ The export trade in sugar at one time attained considerdblc 
dimensions, though never of the first importancej but in quite 
recent years it has almost ceased. The manufacture is not 
very flourishing, but there is no reason to suppose that in the 
immediate future the area covered by sugar-cane will be 
restricted, or the output reduced, Compedtloii with lieet 
iiUgar in the European markets has rendered exports im’ 
possible, while another reason for the decline of the trade 
pro^bly lies m the fact that ihe crop is hardly equal to the 
Indian demand, which has in reoent years increased greatly 
with the adrandng prosperity of the people, especially in the 
large towTu. ^VTien the native of India is prosperous his con¬ 
sumption of sugar forthwith increases, and the demand for a 
larger supply has been accompanied by a desire for a belter 
quality. Accordingly we find an increasing tendency to con¬ 
sume refirted instead of raw sugar, although the latter still 
represents in the market perhaps nine-t^lhs of the Indian 
crop. This change in taste was first met by importations from 
^taurid^ls, and more recently, under the stimulus of the conti¬ 
nental bount)' system, by beet sugar in large quantities. The 
importation of beet sugar was, however, checked by the duties 
applied by the Government of India to sugar shipped from any 
bounty-giving state, and subsequently by the provisions of the 
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Bmssda Convtndoin- In 1904-5, Java, having Jofit the American 
market, became the chief source of supply. 

The decline of the export trade, comtitting mainly of raw 
sugar for refinement in England, is apparent fiotn the foHoaing 
figti^es of the quantity exported :— 
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As ft striking contrast attention is drawn to the figures of the 
imports of sugar in the same period '— 
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This rapid increase is diic in considerable measuie to the 
heavy imports during the last few years of beet sugar from 
Germany and Austria-Hungary, and it has been somewhat 
hastily assumed to be 'entirely the result of the sj-stem of 
bounties in those countries. That the bounties have played 
an efiective part in encouraging these tmpom is certainly true, 
but other appreciable causes have also been at work. In 
Western India very httle sugm ia grown* the conditions not 
bdng suitable; and the absence of large capital and consequent 
economy of manufacture, comlnned with the cost of railway 
transport, have hitherto made it impossible for growers in 
Northern India to compete with sugar imported from Mauritius. 
The first imports of continental beet sugar were on attempt to 
obtain a foothold in these markets. Immediately afterwards 
there came upon India the senes of bad years which culminated 
in the great famine of 1901—3. These bod years more or less 
seriously afi&cted all the sugar-gxowinig tracts, and the reduction 
of suppltes made it possible for beet sugar to be sold profitably 
in the Punjab and Bengal. The new sugar became rapidly 
popular, especially for confectionery, as it is white, while the 
native sugar varies in colour from dark brown to light yellow. 
Thus other causes combined with the bounties in stimulating 
the import of beet sugar* and it is practically certain that, in 
vou HU U 
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any ca&e, there is a lir^ge opening far such augar in India. The 
cultivation in India is vcr>' Jai^t, but it cannot he extended in 
propprUon to the inorcflaing demand, while owing to tls cost it 
recovers slo^iy from the effects of bad seasons. The crushing 
and manufacture are moreover conducted on crude and prim!' 
tive methods. Talcing all the existing conditions into con¬ 
sideration, it may be anticipated thaif unless the Indian 
processes arc replaced by large works in which economy is 
possible, then! must be an increasing consumption of imported 
sugar in the future. 

The history of indigo cultivation and manufacture will be 
found in chapter i. Till the production of artificial indigo by 
chemical pHrocesses, at a price which competed with the natural 
the industry was thriving. A lall in the price of Eihkr 
indigo then began which threatened ruin to the planters, who 
have been forced to substitute other crops. The results were 
apparent for the first time in the exports of 1899-1900. The 
average exports in each decode of the twenty years ending 
1901-3 were: — 

Cn-t. 

JS9J-3.. . 141.611 

1891-2—1901-3 . 

But these figures fail to indicate accurately the measure of the 
decline, which was not clearly marked until the last three years 
of the second decade above mentioned, when the exports fell 
to 111,430. 102,491, and 89,750 ewh In the exports 

dropped still further to ^5,S77 cwt, and in [904-5 to 
49,352 cwL, being leas than half the average of recent years of 
fwosperity. Moreover, the passing away of the indigo monopoly 
is indicated by the Coict that, os the quantity available for 
export decreoifcd, prices also fell, while Bih^ indigo ceased to 
be sought for as in other times. The mferior indigo of 
Notthciti India and Madias, manu^tumd in factories worked 
after native methods, will no doubt continue to sen'e a purpose, 
much of it being used in Indio, hut thU industry is of small 
importance compared with that of Bih^. 

The articles noticed above constituted nirte-tenths of the 
value of the Indian export trade in 1904-5. Of the remaining 
tenth the most important ore ooflfee, lac, wool, teak-timber, and 
Vegetable ods, but they are of relatively small value. I'he 
trade in coffee (which is of excellent quality) has sufiered much 
from the htll in prices caused by the development of coflet- 
planting tn Bradl, and perhaps stUl more from disease, which 
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has Kad the effect of throwing much coffee land out of cultiifa- 
tiorL The export trade has for some years been stationary or 
declining^ but there was some increase in 1904-5^ w^hen about 
^30,000 cwt, \iilued at 166 laScba, were exported- 

The trade in lac is of the most speculative character, being Lae. 
subject to violent fluctuations arising from variations in the 
quantity of the product annually supplied by the forests, and 
from market manipulations in the Uruted States, wbere lac is in 
largest demand. As lac is merely a forest product, it is im¬ 
possible to anticipate any progressive increase in the supply, 
and the trade must necessarily continue to be restricted within 
lairly well-defined limits* In 1904-5 the exports were valued 
at 30S lakhs- 

The wtml exported from India comes mainly from the Wwl. 
pastoral tracts of Bikaner and BaluchUtJnj but the quality 
is very inferior in staple and in cleanliness, and the price 
obtained is lower than that of any wool offered on the English 
market- No comiderable attempts have been made as yet by 
sheep-owners to breed sheep for wool, and the trade in 
consequence remains at a low level. During the ten years 
ending 1900 the average exports exceeded 15,000,000 llx 
annually, the salue being tJi lakhs. In exports 

were 58,600,000 lb., valued at 189 lakhs* 

The trade in teak-timber again is limited both by supply. Teat, 
which is regulated by con-dderations of forest coiuierrancy, 
and by the demand, which hardly tends to increase now that 
wooden ships have been so largely replaced by sted- 

The exports of vegetable oils are as yet small 1: and the trade V^Eiblc 
ii in the main confmed to the neighbouring Astatic countries, ® ■ 
while the crushing of oilseeds in India on a large scale has not 
yet been found practicable. 


/K Imports and Exports of Trtasurs 

The steady and long-continued absorption of the preaous lalios of 
metals by India has already been rtderred to. It was indeed 
the fear of this drain of gold and silver which led the 
Spanish kings, after their acquisition of Portugal, to neglect the 
Indian trade in favour of that with America* Attacks were 
frequently made on the English East India Company, on the 
ground that the export of gold and silver was Impoverishing 
the home countryv 

Within the last few years the net imports of gold apparently Gold, 
diminished. Thus the excess of imports over exports during 
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the ten years endmg iSgi-a averaged about 7^9,900 ounces, 
while during the following ten years the average did not exceed 
441,400 ounces. The reduction is mainly due to two cause-s^. 
Ijxrge imports of gold had been rnado by b^ks to be citchanged 
for silver, and the accumulaiiDn of gold coin having been 
found inconvenient by Govemnucnt—for gold does not circu¬ 
late freely in the country—the surplus was shipped by the 
Government to London, where at the same dme considerable 
purchases of silver were made for additions to the coinage. 
Secondly, the Mysore gold mines now send to London large 
quantities of gold every year, and this export reduces the net 
imports shown in the trade returns. It U probable that on 
the whole there was no real decline in the demand for gold 
in India, which is in value about half of that for silver. In 
190J-3 the net Imports rose to 1,417,000 ounces, and in the 
following years to 1,566.337 and 1,576,991 ounces 
The net Imports of s Elver during the ten years ending 189 r-i 
averaged about 31,753,500 ounces while during the next ten 
years they averaged 35,437,600 ounces. The increase in 
igoj-j to 43 i^ 74,305 ounces, and in 1903-4 and 1904-5 
^ 78,575,4^59 and 74,956,362 ounces, is less marked than the 
rise in the case of gold. There is indeed, some evidence to 
show that gold IS taking the place of silver in the hoards of the 
people. 


K DUtribniwn of Fi^^gn Trade 

The foreign trade of India is conducted with every contirterit 
and most of the countries in the world, but in very unequal 
proportions, a very few countries being of great importance, 
while the transactions with the rest are insignificant. The 
bulk of the trade is carried on with European countries, which 
supply four-^fths of the imports and recdvc half of the export?. 
Asiatic countries have the largest share of the remainder. 
The imports from Australia (Imgely consisting of horses and 
copper) do not seem likely to attain to large dimensions. 
Imports from Africa and America are also' comparatively 
trifling, and would cease to have any importance if it were not 
for Mauritius sugar and American petroleum. 

But while imports into- India are so largely derived front 
Europe, the exports are far more widely distributed over the 
world, As mentioned above; not more than about half is sent 
to European oountrfes, and the greater part of the remainder is 
destined for Asiatic ports, The African continent J4 shown in 
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the trade reiun^s as receiving & considerable quantity j but this 
is in the main fictitious, owing to the assignment to Egypt 
of toi^e shipments of rice and oilseeds consigned to Fort Said 
for orders as to their ultimate destination, which is always 
some European port'* India still reinaiiis in essence an 
agricultural country, and needs every market which can be 
found for her raw products. In mcmt of them, it may be 
noted, these raw products are admitted free of duty, as they 
are required /or manufacture, and are moreover atlides of 
which India is at present the chief source of supply, 

While the exports of Indian goods consist practically of a 
few classes of raw maierials described above, there is much 
variety in the nature of the goods imported 

The bulk of the foreign trade of India, since the British Ti^e with 
established themselves firmly in the country, has always been 
conducted with the United Kingdom. 'iTie close administra* 
tive and financial relations between the two countries are na¬ 
turally accompanied by close and extensive comiuercial inter¬ 
course, England is a market for most of the productions 
shipped from India, and is also, to a diminishing extent, a 
centre for the storage and distribution to other countries of 
the articles riot required for consumption in England The 
monopoly of trade given to the East India Company, and 
the jealousy with which the Company resented any attempts 
on the part of Portuguese, Dutch, French, or other adven¬ 
turers to secure a share of the profits, contributed largely to 
place the international trade in Entish hands. The main 
reasons, however, for the continued retention of the trade by 
the United Kingdom were the use of the route to India by the 
Cape of Good Hope, and the dt-struclion of the mercantile 
marine of competing nations in thu wars which continued 
downlotSij. 

England then became the great carrier of the world; 
the Indian trade, even where the merchandise was not Bfit^h, 
was carried in British vessels from and to England, foreign tuncc* 
goods for India being sent to England from the Continent for 
reshipment, and Indian goods for the Continent being sent 
to England for distribution* The Red Sea route whs far too 
costly a mode of transit except for a very small class of ex¬ 
pensive goods, and traffic with the Meditenanean always passed 
through a British port first. Before the opening of the Sum 

■ troiD eIk trade rettUUt biTe ibcwn more artmteTjf the datlM- 

lion of apwU, tat complete MifonMliDn m not jet xnAatW* 
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Canal, the United Kingdom held the practicaj monopoly of 
all the European trade with Indio. The rest wm carriMi on 
with China^ the Straits, Ceylon, Perstia, and other Asiatic 
regioEts, excepting a small trade of oomparotiTely brief dura¬ 
tion with the United States in the impoTtation of ice, with 
apples stored in it, the first crude beginning of the frozen fruit 
trade. 

The decline of the British share of Indian trade became 
inevitable ai soon as the Suer Canal was opened and conti¬ 
nental traders were able to undettoke the direct conveyance of 
merchandise to and from India. It is clear that no trader in 
Marseilles, Bordeou?^ Genoa, or Venice, would send his goods 
by the circuitous route through England when he was able to 
send them direct on reasonable terms of freight. This transfer 
of a pan of the carrying trade, which has increased, though not 
very much, with the rise in commercial importance of conti¬ 
nental nations, is the pritnarj' cause of the decline in the pro¬ 
portion of the trade of India conducted with England which 
has attracted some attention. It must be added that, as In¬ 
dia's trade lii'th other countries, such as parts of Asia, Africa, 
Australia, and the United States, expand^ the decline in the 
proportion of the British share of Indian trade must necessarily 
become more marked. The trade with these countries does 
not, however, increase at all rapidly ; and as the merchandise 
received from them does not usually enter into competition 
with mfTchandise ftom England, owing to its different nature, 
the cause for alarm seems remote. 

With these preliminary remarks, we may now examine the 
items of trade with England, and inquira how far there has 
Kingdortu been any substantial and avoidable displacement of British 
merchandise. The imports from the United Kingdom ate of 
an extremely varied nature, almost every class of goods being 
sent to India; but though the list is formidable in length, So 
or 90 per cent, of the total value is taken up by a very fimall 
number of arocles. The others are in the mam articles of 
food, oonvenienoe, or luxury, principally for the use of British 
officials and ncn-officials. The articles which predominate by 
reason of their great aggregate value are the following, the 
value in 1904-5 being entered opposite each : — 
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Mewli. . , . 

Machintiy i + 

Railway mitcrial« 

Hard rrare atwl cutlery . 

Apparel 
WogllcEi {iMjdi 

These seven calcgorifcs repfcseni AtxHit 8o pcf ccitt- or the 
total mtTChandise imported, while the remaining fifth includes . 
a. large number of more or lesa unimportant items. In the 
supply' of these seven classes of goods, which are ty'pical of the 
requirements of India from abrtiad, England stands ^uredomi* 
nant and unns'alled, and la liWoly to conunue to hold this 
position, except perhaps in the matter of metals j for a demand 
for cheap and inferior iron and steel has arisen in lidia, this 
class of goods being largely made for export in Belgium and 
C;ennanyt while the British manufacturer does not care to 
undertalce the prepararion of them. 

Certain other articles of foreign manufacture, as for instance 
glassware, musical Instruments, stationery, toys, and various 
small items, have an increased sate in India; but the whole 
the displacement of British trade has been insigtuficant, and 
probably less marhed than the substitution of foreign for British 
gocKis of similar clasaea in the United Kingdom. 

The statistics of trade with the United Kingdom for the two 
decades endir^ i^oi-a show no reduction in the imports, 
although the increase was not as large as might have been KitfiJew. 
anticipated. It should be borne in mind, however, that, owing to 
a faL in prices, the recorded values are not a fair meaaun; of 
the movement of trade during the last ten years. In the case 
of exports there was on appreciable decline, which may be at* 
tributed to the increase in recent years of direct shipments to 
the Continent, and toi the decline ui the exports of Indian 
cotton, which Lancashire has now almost discarded. HowevCf, 
the threo last years since i9or’-2 show a notable increasE of 
trade with the United Kingdom, in both imports and exports. 

Thu figures are (in lahhs of rupees) 
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Tndcwitt J he tmltie of the Indian, tradtf with Germany has incnaL'icd 
crawly* lapidity, as shown below (in lakhs of rupees), ibough 

here the rate of increase seems to have been checked in the 
three last years — 
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Thfr increase is the more remarkable in view of the fact that 
the first Appreciable rise in the trade did not occur until ligo-i. 
A summary view of this movement has led to the conclusion 
that British goods are being krgely displaced in India by Ger- 
man manufaemreSt and fears have been expressed in sontv 
quarters that the displacement is serioujL Such a conclusion 
is based on a misapprehension of the facts* If the imports of 
sugar and salt from Germany are excluded, the rest of the 
goods from that country rq^resent such a relatively trifling 
value that the trade in them cannot reasonably be regarded ns 
threatening in any way the prosperity of the British manufac¬ 
turer* Small as the trade is, it include a great diversity of 
articles, none of them being of a nature which admits of ex¬ 
pansion in any material degree* The articles are in almost 
every case of flimsy construction, and sold ver>^ cheaply to suit 
the purse!! of the natives, to whom cheapness is the chief coo- 
siderution. The growth in the trade in ^huch articles is partly 
due to the inability of some of the purchasers to pay for morn 
costly goods, and partly to the disinclination of others to buy 
expensive thbgs even though they are more efficient or last 
longer. The latter tendency of the native purchaser is studied 
to a greater extent by the German than by the British majiu- 
f^hirer, with the result diescribed above; but the process has 
been one of creating and developing a new demand, mther 
than the displacement of British goods* 

Besides the numerous petty articles of an inferior description 
which in this way add to the value of the trade with Germany, 
there are some in the production of which German manufac¬ 
turers have secured special adiantages by the application of 
technical skill or chemical science, or a combination of both* 
For instance, the European community in India now, witb few 
exceptions, buy German rather than English pianos, because 
the former are specially made at relatively low prices, and 
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thdfcfore suit 4. commujiity tlie m-tiribers of which have frt- 
{juently to change their nesideiice. In the manufacture of 
mineial dyes from coal tar the Gemaans have built up an 
enormous industry based upon large capital, and competiticjn 
Kith them would now be a matter of great difficulty, 

'ITie increase in the trade iunth Germany showm in the 
statistics quoted above is, how'cver, to some extent fictitious 
This is due to the fact that an active trade was formerly carried 
on in German merchandise imported into India through the 
United Kingdom in British vessels^ before the development 
of the subsidized German meifcantile marine encouraged the 
substitution of direci for indirect trade. It is not posiihlev 
however, to say what proportion of the increase should be 
deducted on this account 'fhe development of German 
shipping, while it has encouraged direct imports, has also had 
a pronounced effect on the direct esqaert to Gernoany of cotton, 
hides, Jute, oilseeds, and rice, for manufacturts in that country. 

It must also be borne in mind, on the other hand, that pan 
of India's apparent trade with Belgium and Holland is really 
transit trade with Germany. 

Next to the United Kingdom, but lagging a long way iritti 
Ijchind, China does a larger business with India than any other 
country. It is not, however, a progreasive trade; and having 
in view the increase in the populntion. of both countries, the 
development of communications, and the cheapiemng of freights, 
a ttade which has made no matcrml advance must be regarded 
as declining, 'fhe decline is partly due to the fact that mitil 
within the last few years practically Almost all the trade with 
Japan was conducted by way of Chino, tollowtng the war ysith 
China in iS'94 the Japanese reorganized their industrial and 
mercantile system on a new basis, and began direct trade with 
India. 

Of the exports to China opium still remairts of great impor¬ 
tance y but it is almost equalled by cotton yam, which will 
probably continue to be an increasing export until the Chln^ 
follow the Japanese example and set up spinning and weaving 
mills of their own on a large scale. UTien that time oJtives the 
tTude in cotton yam will perhaps be superseded by the export 
of raw cotton, to the detriment of the Indian spinning industry. 

The features of the opium trade with China will be described 
in Volume IV, chapter viii, and need not be referred to in 
detail hefCf 

Trade with Japan has increased very largely and very Trad* whh 
rapidly, for until 18^6 it was insignificant. Part of the increase, 
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op«cklly in the intpwi-s may be attributed to the establish¬ 
ment of dirwt trade in place of the former trade through China, 
but most of it is new business* After the war with China a 
line of Japanese steamers was established to trade with Bombay^ 
where a Japanese colony was soon formed under the protection 
of consular ofHctolSt ^d a branch of a large Japanese bonk was 
also established in that city* Since then the trade has thrivert* 
The imports are still comparatively unimportant; but it may b« 
noted as an interesting feature that the Japanese speedily 
recogrii^ced the importance of tbe market presented by* Burma 
fur silk fabrics, and so successfully have they oidaptod their 
colours and designs to the taste of the Burmans that at 
present they seem likely to take possession of the whole markeL 
The export trade Ls practically limited to raw cotton, but the 
demand Ls so large that japan is now the largest external con¬ 
sumer of the Indian Hbre. 

T^«rith There is but slow duvelopment in the import trade with 

vaantr^ Other countries* France sends articJes of a more or less special 

Fmacc. character, such as millinery, silks, brandy, wines, almost 
exclusively for the consumption of the European comntunity in 
Indix Any rapid increase in such a trade can hardly be 
look^ for, and the demand for brandy and wines has been 
considerabty reduced by* the substitution of whisky, 

^eUalbtd Imparts from the United Smies are not incrcLing j thetr 
maintenance at the pr^nt level is due to the demand for 
petroleum, and this article is becoming more and more subject 
to the competition of the Burma oil-u'etls. 

CdoSc t, colonies. Sustained efforts 

have been made to create a demand for Austfalian products 
and raanufoctur<a, but up to the present with indiflferent 
success. The truth is that the market in India for such articles 
as Australia can send is not large in itself, while the held is 
already occupied by similar goods from England and the 
C-ontinent, produced at rales with which the Austmlian 
colomes can Iwrdly compete* UTven it is said that, Indian 
trade with British colonies is not considerablet esccpiions 
must be i^e m the case of Ceylon and Singapore. This, 

however, h of the nature of coasting trade and needs no 
remark. 


^'V* Hxtffftal "Eradt Land 

In additifjn to the foreign trade carried oversea, there is 
n*l iMtd coitmerce with itcighbouring countries across tbe vast Indian 
mult frontier from BaluchUtfln to Siam. This commerce is of small 
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dimertsion^s^ the total vsine m 1904-5 amountiiiij to no more 
than IS-34 crores. The ataristics are, however* tiT;ry impeded, 
for the registering stations on the frontiers are in most coses 
remote and dirticiilt of access, and the clerks in charge cannot 
be effectively supervised. Some trade escapes registration 
altogether, as it passes by nrutes on which there are no register¬ 
ing stations. The \-aliies of merchandise are recorded in a rough 
and arbitrarj- w'ay, over’CStimatton being probably much rnore 
frequent than under-estimation. Lastly, traders are too cautious 
to declare portable goods of value, such as coin or gold-dust. 

The figures must thus be accepted with vcr)‘ groat reserve. 

Most of the trade is carried on across the immense tanges of 
the Hindu Kush and the Himalayas, over tracks and poiises 
which for six or eighl months of the year are impassable. Yaks, 
mules, ponies, sheep, goats, men, women, and children carry 
packages suited to their capacity, and a single Journey across 
and back is full work for the open season. 

'fhe statistics include a number of countries v,Hth which this 
commerce h conducted, but most of them ore of no importance, 

Those with which an appreciably large trade is coiried on arc camciloci. 
AfghanLitin, Kashmir, Nepal, Western China, and the Shan 
States. But here again we have to make reservations and 
quoliftcatlans. The trade with Kashmir is fore^n only to the 
limited extent to which it oonsists of articles destined for, or 
received from. Central Asia. 'iTie great bulk of the trade is 
really with Kashmir itself, and is thus, in present political con¬ 
ditions, 00 more foreign trade than is the trade which posses in 
and out of any Native State in India, such as Hyderabad or 
Mysore. 

The more valuable portion of the land frontier trade consists Ni^ef 
of the export from India of foreign goods such as are commonly 
used in India—cotton yam and piece-goods, hardware, sugar, trade, 
salt, with similar articles of Indian origin; also petroleum {to 
Western China), ten, and a number of ether articles, in varying 
quantity, but mostly of infling valuu. 

Besides the physical obatructions mentioned above, this 
trade hiis in places to contend with obstroctiorus placed in its ^ 

way by the rulers of the adjoining countries. Thus merchan¬ 
dise Acnt to AfghiinisLaii, on Icanng the railway at Quetta or 
Peshjwar, must be transferred to the hacks of camels or ponies, 
and is subject to heavy duties. Merchandise received from 
Afghlrustlln is also subject to re-StricdoTis, lor the Amir has 
established a monopoly of many of the articles in w'hich trade 
is actis^e, and these can be handled only by his scents or by 
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persons licensed by them. lo these ciicuinstances it is easy to 
see Thy the trade with Afghanistan is less than it was belbre 
the British handed over the government of the countty to 
Abdur Rahman in ifiBo. On the other hand, there has been 
n materioJ increase in the trade with Dir, Swflt, and Bajaur, 
which is kr^ly due to the presence of British giurisom in the 
forts defending the Hindu Kush. 

Tiadc with Kashmir has increased very greatly ; but it has 
been observed already that this is not really foreign trade at all, 
and much of the increase is due to the increasing popularity of 
the valley as a summer resort for European oflicers* military and 
civil, and their Ikmilies. 

Trade with Nepal fluctuates, but without making any cort' 
siderable advance from year to year. A large proportion of 
this trade docs not pass into or from Nepal proper at all, but 
h trade between the Tarai, which was ceded by the British 
Government to Nepal afier the Mutiny, and the adjoining 
British Districts. 


Diet. Trade with Tibet has aJwa;>'5 been orr a small scale, owing to 
the conditions of the country and the dilBculdes. of commune 
cation. It has, however, bwn sriJl more hampered by the 
policy of the Tibetans, and some improvement may be antici¬ 
pated as a result of the treaty negotiated in 1904 \ The roads 
to the frontier in British territory arc gradually being improved. 
Sum Like the trade with Kashmir, the trade with the Shan States 

is internal rather than ertemal. The question of the capabilities 
of this recent accession of lemtoiy', which is under the protection 
of British rule. Is of the same nature as that of the productive 
and commercial capacity of a Ihstrict of British India. 

^uvi- Trade with Western China appears to be increasing, though 
the increase has been vtty slow'. The region between the 
frontier of Burma and the settled CThinese districts which are 
the desd nation of the merchandise exported is a mountainous 
tract, to the physical obstructions and dangers of which is 
added the risk of attacks by the murderous savages with whom 
this area is infested. 

I he rest of the fmnticr trade [s of slight importance, and 
there is no immediate prospect that it will ever develop. Im¬ 
perfect as the statistics are. Table VI ^p. 313) serves to show 
the reklive importance of the trade with the prindpal countries 
mentioned. 


■ See also VoL IV, dup. iT. 
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Vfl. Ififernai TraA^ 

The development of internal trade has been Largely assisted 
by the removal of the hindrances referred lo in deserihing 
foreign ootntnerce. Under native rule insecurity and the 
absence of roads made progress impossible. The customs of 
the people were adjusted to such conditttjna. The great rti^s 
of the population were agncultunsts, with wants of a primitive 
nature, easily met in most cases by the produce of their own 
land or the crude manufactures of village artisaris. In the 
early part of the nineteenth century inland trade was most 
important in the Gangetic plain, when; water-carriage was 
available- The construction of roads and still later of railwaj-s 
has rendered possible an enonnous development, but a long 
period must pass before the habits of the people will clmr^e 
sufficiently to allow them to take full advantage of the fladUties 
thus afforded. 

Broadly spealtltig, the greater pan of the imernal trade 
remains in the hands of the natives, but the European 
which export agrituEtursl prxiduce are extending ihdr agencies. 

Almost every village has at least one resident trader, who 
combines the functions of money-lender, grain-merchant, and 
cloth-sellen Markets are held at convenient centres on fixed 
days each week, and at many of the great religious fairs trade 
is by no means the least important object of the crowds of 
pil^ms attending. A Larg^i proportion of the surplus produce 
is handed over to the village dealer, while some is sold in the 
markets, and the rest to iiineninl buyers. Small qu^titiea are 
thus gradually brought to the larger towms and railways, and 
dispatched to the ports or other centres of commerce. 'I'he 
proces,'; of collection is thus complicated and hampered by an 
unnecessary number of middlemen. Imported mcrchajidise is 
distributed by the same cumbrous machinery, working in the 
reverse direction. The growth or decay of towns has been 
largely affected by changes in trade, the chief factors being the 
presence or absence of railway commuiucatioru tn the tracLt 
where agricultural produce is available for export, bazars spring 
up at erery railway station, and rapidly develop into thnwng 
towns, while historic cities, left a few miles on one side, dwindle 
and lose their importance. 

Before the commencement nf British rule the gT^tt Banjdrtt Tradkg 
(nbe, with numerous branches bcanng difrerent names, supphed ^^■***’ 
most of the carriers; but the extension of railways has largely 
replaced pack animals. Almost every Province has its peculiar 
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trade castes, 'fhc ^^a^w■a^i3 of Rfljputana aore, ^lCJW'eve^^ found 
almost every where, and in Aasam they are of more importance 
than the ruitivies of the Province. In Bombay the by 

the boldness and extent of their operatifms, tread dose upon 
the heels of the great Enghsh houses, while LohSnas, Vanis, 
Bohias, Memons, Khojas, and lir^jAyats occupy different areas 
in the Presidency. Lirtglyais are found also in Northern 
Madras and Mysojt, but farther south Chettis and Komatts 
predominate. The traders of the Punjab are largely Khattrls 
and members of the numeriius castes included in the generic 
term of Banii. In Bihitr and the United Provinces Baniils 
take the lead, while in Bengal Brahmans and a number of 
lower castes share different classes of trade. 

No estimate can be given of the total volume of inland 
commerce. The most important statistics are those relating 
to rail borne trader which deal with India, excluding Burma, 
as forming sixteen blocks. These include nine British Pro 
vinces—Assam, Bengal, the United Provinces, the Punjab, 
Sind, the Central Provinces, Beritr, Bombay, and \fadras; 
the four principal ports—Calcutta, Bombay, Karachi, and the 
Madras group; and three groups of Native States—Raj. 
putdna and Central India, Hyderabad, and Mysore, Each of 
these is subdivided into minor blocks River^bome trade is 
registered only between Bengpl, Assam, and the United 
Prminces, and between the Punjab and Smd. There is 
no systematic record of the trade cairied by road, themgh 
statistics ore collected from time 10 rime in different places, 
especially where new railways arc contemplated. Tables VIU 
the trade of each Provincial block, and of the four 
chief |>OTt'; in 1903-4. The valuation of inland trade is, 
however, difficult, and the figures must be used with caution. 

T^wiih Internal trade falls into two main class«, traffic with the 
fiorts, and commercei between different parts of the country. 
The former is largely concerned with the collection of produce 
and manufactures for export, and the distribution of itnporred 
goods. With the growth of mill tixJustties, especially itr 
Bombay and Calcutta, the port towns are now fecerring a 
considerable quantity of raw material, which is manufactured 
and distributed in the country . The division of the trade of 
each port between different Provinces is shown in Table IX. 

CtkettB. Calcutta serves Bengal, the United Provinces, and Assam* 
from which it receives jute, coal, fice^ opiums oilseeds, tea, 
ides and skins, gram and pulse* and supplyirig European 
cotton goods, gunny-bflgs, i^i* nce, kerosene oft, and metals. 
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The tiaffic of Bomhay dty ii» froim a larger area* PomUy. 

mclijdiTii;^ bcsidts the Presidency itself, RAji>uttoa and Central 
India, the Central Produces, Berir, the United Provinces, and 
HyderUhUd, Nearly half the total value of the imports into 
Bombay city in 190J-4 was represented by taw cotton. 

Oilseeds, opium, wheat, and other roud-grains w^ere the other 
chief articles imported- 'Hie principal commodities dtsiributed 
were European cotton goods, metals, sugar, and cotion goods 
of Indian manufacture. 

The eight Madras seaports trade chiefly with the Presidency MaJnr 
within w'hich they arc situated, but have also some commerce P®^*- 
with -Mysore and Hyderibad. They receive mw^ cotton, hides 
and skirrs, provisions, leather, rice, earthnuis, and spices. 

About onc'fifth of the v^alue of what they disinbule consists 
uf European cotton goods, and the remainder includes a large 
variety of merchandise, of which metals and spices Rtmi the 
chief groups. 

Kar&chi receives four-lifihiS of the exports of the Punjab^ and KnartiL 
supplies more than half of the merchandise imported by that 
Province. It also engrosses the smaller trade of Smd, Wheat 
and raw cotton make up three-quarters of the imports, while 
European and Indian cotton goods, metals, and sugar are the 
chief articles distributed. 

The inland trade of Burma by rail and river is not registered, Rangnixn. 
but the most important item received at Rangoon and the 
other ports is rice. Teak, hides, petroleum, culch, and india* 
rubber are aho sent in considerable quantities. The articles 
distributed inland are chiefly cotton and silk goods, metals, 
salted fl&h, liquors, and sugar. 

There is a considcntble coasting trade from port to port in CmuLtis' 
British India and the Native States, the value of whidi was 
4a-6 crores in i904“5. I’hc greater part of this trade is 
between Burma and the ports on the western shores of the 
Bay of Bengal, especially Calcutta, and along the coast between 
Bombay and Karlchi. rood-griins, chiefly rice, are the piiiv 
cipal items. Burma sends rice to Bengal, Madras, and Bombay, 
and Bengal also supplies Madras, Calcutta is the largest 
market for mineral oil from Burma, and redistributes part of 
it by sea to Madras and even Sind. Bengal coal and gunny- 
bags exported to Bombay and Sind are chiefly carried by sea. 
Piece-goods, rice, salt, cotton, timber, and coconuts are the 
pirincipal items of trade on the Bombay coast. TiaAe be- 

The difflcully of farming an estimate of the volume of trade 
between diflerent parts of India has already been mentioned- 
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CorufKpJisons of the figures for a series of years are vitiated 
t>y the rapid extension of ratlvi‘a>'ST which supply the chief sta¬ 
tistics, and violent fluctuations occur owing to variations in agri¬ 
cultural prosperity. In 190+ the railways carried 5^,000,000 
tons, nearly a quarter of which consisted of grains: and seeds ; in 
1900, when famine was severe in Western India, the railway 
traffic amounted to only 33,000,000 tons, but grains and seed* 
formed more than a third of the total. The variaiions are more 
clearly illustrated by Table VII (p, 314), which shows the weight 
of the principal articles of commerce imported into British 
Provinces and Native States from other Provinces and States 
and the chief seaports in India, excluding Burma, during the 
years [899-1900 and 1904-5,^ In ordinary' years the grain 
traffic consists chi^y of rice, gram and pulse, and wheat; and 
while the movement of these increases laigjely in unfavourable 
yeai^ a still greater rise lakes place in the case of the millets, 
j$war and Mjra^ which form the chief food of the lower classes 
in many parts of India, A continuous and rapid developioieni 
Ls to be noticed in the case of coal, and the trade in sugar, 
salt, and kerosene is increasing; but the weight of metals 
carried is liable to great variations determined by their market 
value and the condition of the people. 

The trade of Assam is almost entirely confined to fiengai 
In addition to the foreign trade conducted through Calcutta 
and Chittagong, the exports include ooaJj jtJtnr aivd rice, and 
the imports piece-goods, gram and pulse, rice, salt, and sugar. 
The scattered position of the tea-gardens and the difficulties 
of cemmunication prevent the concentration of trade m huge 
towns, and the commefce of Assam i$ carried on at a numtir 
of small centres. 

Excluding the foreign trade of Calcutta, Bengal deals chiefly 
with the United Provinces, Assam, and the Central Provinces, 
hrom the first of these it receivej sugar, oiUccds, opium, gram 
and pulse^ wheat, and cotton goods of Indian manufacture, 
giving in return coal, rice, kerosene oil, gunny-bogs and cloth, 
sugar, tobacco, and kt Assam supplies lea, coal, timber, 
hides and skins, and rice; and receives rice, spices, kerosene 
oil, and sugar. Trade with the Central Provinces is on a 
smaller scale, the exports being chiefly raw silk, sugar, cool, 
kerosene oil, and rice; and the imports cotton maniifactureS' 
Chittagong is a rising port, but its traffic is still «nmlL Ndri- 
yanganj, Sirijganj, Chindpur, MadSrlpur, and Jalpaigurf are 
centres of the jute trade ; Rdnrganj, Aaamol, GlrfdOi, Purtllia, 
and Bar^kar export coal; and Patna is sdll important m the 
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groin trade, Calcutta, laiih its Suburbs, is the chief centre of 
coininerdal and industrial acilvitj-. 

The chief imports into the Bombajr Presidency^ excluding Bomlny. 
the port of Bombay, are raw cotton and grain. The former 
Is received chiefly from RiEjputilna and Central India, Kyderti- 
b3d and Bcrflr; while MadraSf the United Provinces, and 
Central Erm-inccs supply grain. Raw sugar from the United 
Pro^nces is also a large item of the import trade. The chief 
exports are cotton goods supplied to the United Prodnces, 
Rajputina and Central India, Madras, and the Punjab; salt 
to the Central Provinces and the adjacent Native States; and 
tobacco to Rr^jput^na and Central India. Ahmadllblld, Sural. 
BhusawaJ, Poona, Sholiipur, and Hubli are the chief com^ 
irrerdal centres in the Presidenej^ proper, and Hyderabad and 
Suhkur in. Sind. 

Burma supplies to other parts of India rice and Iterosene oil, Banam, 
which are sent largely to Bengal, and in smaller quantities to 
Madras and Bombay. It imports provisions and vegetable 
oils from Madras, cotton goods from Bengal and Bombay, and 
gunny-bags from Bengal. For the coasting trade, Altyab, 
Moulmein, Bassein, Tavoy, and Mergui are moat important 
after Rangoon; while Mandalay^^ Bhamo, Pakotlm, Prome, 
Hen2ada, and MjHngj'an arc the chief centres of inland 
trade. 

Trade in the Central Pro«ndes and Benlr is very' largely Caitnl 
dependent on agricultural conditions. Nearly 90 per cent. 
of the total value is absorbed by the trade with Bombay city. 

Bengal supplies coni gunny-bags, and silk; and recch'es cotton 
twist and yarn, sugar, and rice. Bombay sends salt, sugar, 
and leather, in exchange for gram,, pube, and ttoe; and the 
United Provincea send sugar. NfigpiJr, Jubbulpore^ Kamptce, 

Raipur, and. KinganghSt are the principal trade centres. 

Madras has companitively little rail-bomu trade with other Mulnv 
Provinces, but supplies Mysore and Hydcribfld with grain, 
provisions, cotton goods, and sugar. It reoeives bides, skins, 
and leather from these States, and in smaller quontitieB from 
other parts of Indio. A large proportion of the cofll extracted 
from the Singarcni mines in Hyderihad is also taken by this 
Presidency. The chief ports, after Madras itself, are Ttiticorin, 

Cochin, Calicut, Mangalore, Coconada, TeUicherry, and Nega- 
patam. Small inland trade centres are numerous. 

Two-thirds of the trade of the Punjab is with the port towns, Panjiil). 
KarSchi having by far the largest share. Apart from thU, the 
Province supplies cotton goods and salt to the United Pro- 
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Vinces, and grain and pulse to the UfUted Provinces, Raj- 
(jutano, and Central India. The United Provinces supply sugar, 
rice, and coal; RijputSna, salt; Bombay, cotton goods of Indian 
manufacture; and Bengal, coaJ, rice, and gunny-bags. The 
large dries—EJelhi, Lahore, .■\inritsar, and MuitSn—absorb 
a considerable share of provincial trade, but grain markets 
have r^ently sprurig up at many places in the tracts where 
wheat is grown for export 

Cotton goods form about one-third of the impuits of the 
Unit^ Provinces. They arc r&oeived chiedy froia Calcutta, 
and in smaller quantities fhom Bombay- The trade in meiaJs 
vanes, but Bombay is the chief source of supply. Salt is 
imported from Rajputina, Bombay, and the Punjab; and 
kerosene oil and crjol from Bengal. The eiports include 
wheal, oilseed^ hides and skins, raw cotton, and ojrium, all 
of which are items of foreign trade. Calcutta has the chief 
share in these, but Bombay also roceives niw cotton and 
oiUecds, The United Provinces, which are exceptionally well 
sorved by raitwaj's, conduct a laiger business in purely inland 
trade than any other part nf India. Sugar and gfu are supplied 
to RjiJputJIna and Central Indio, the Punjab, Bombay, and 
Bengal; gram oud pulse arc sent to Beri^ and Bombay; 
and rice to the Punjab, RajputiTia, and Central India. Qiwn' 
pore, Agtt^ and Hathras are the chief trade centres, the firsl- 
rmmed being perhaps the most important inland town in India 
from the commercial and indu-rtiial point of view% llie Pro. 
Vinces contain a number of other towns the trade of which is 
rapidly inorcaalng. 
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gl.SlplSnjCS 

58,56,14,618 

6 », 38 p 48 pi 30 

6iSpJ7,03,TKi 

66,i6tOtrias 

<^9^348.999 

*5p58,J4,£68 

R>. 

8o.S9,ai,jE4 

fi$iBS,Sj*305 

80,31,33,079 

80.73,47,311 

84>!10*89*949 

86,37,00,113 

9 J,& 4 -ar*S 4 ^ 

99*10,10^546 

9 S. 90 i’'*!»^® 

i/sjhfS.ofljio 

Ri. 

3,60,37,095 

3,05,55,753 

3,80,73.304 

3,09.31,^ 

3pi 1*9*1*55 
4,10^14,403 

4 * 33 i 34 .i *9 
4 i» 9 . 3 ®p®?® 
4 *^ 3 . 35 *^ 
4 r 49 iSlp 79 l 

R«. 1 

83*4®.®^ *649 

88,13,13,958 

83,3*^5,385 

85,81,78,401 

08,43,86,604 

9*.47tI4*'5'*' 

9**97*^1*715 

io3i39,68.6M 

100,13.57.^18 
io0,o3,6o,iot 

Avcraj^c 

^.74,66.849 

88,92,07,644 

3,67,09.773 

92 ,S 9 . 97 t'H 7 

1893-3 

1893- 4 

1894- 5 

1895- 18 
1696-^ 

• 1S97-9 
189R-9 

1899-^00 

igofr-i 

1901^3 

63,60,50.303 
73 p 95 .^p 5 <i 7 
70 pi 8^7+578 

7I.T9j38,393 
$9,36,66,635 
8 S± 38 p 03 p 4 >l 
je.ripiMw 
76^17 ,jS, 8 s 3 

81 p5> *89,794 

1^1,94,57,065 
1,03,01,56^150 
i.flIp75p74-38? 
1,09,54,51,610 
99,86,06,600 
93,78^61,010 
Ip«9p35,t^rr85 
i,05,$B,56,96i 

1,04,16,04.9^4 
1,31,30,50,651 

4r59.®^i9“ 

4t43il9i7a» 

5,05,75,60a 

4-71*79*790 

4^3*36*373 

3p75pII-7JO 

3i3rp"*9*5 

1 3.^i=4*9i> 
3 **o*8Sp314 
3,35,98,165 

106,55,594^5 

io6,44-?S,9®3 

i*0,8M9i99° 

114,16,51,400 

103,91,43,973 

97*5J'73*7J® 
113,73,14,730 
108,97451,875 ^ 
io 7 p 36 > 9 *.a 9 S 

134,46,48,794 

Awaf!!! 

71,39,95,381 

1,06JJ,30.Z16 

3,97,14,649 

109,10.44,865 

1903-3 

1 1904-3 

78,78.79,084 

84*81,33,930 

96,67,80,884 

1*35*87,97,516 

M9,63K4&,73i 

i,M,'’t74,I99 

ip93p5*-i3= 

3>35.55*'1«7 

3*3rpa5r94S 

138.81,55,648 

15 7 . 5 °*'^-144 ' 
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TABLE II 

FOREICS SEA-ftORNE TradE <ImPORTS) OF BRITjSII 

Inoia, 1904-5 


AtmcLxi. 

Qiaatky. 

Valae. 

App 3 ii «1 . , . , ^ . 

Aimi, Ammuvldoa, * . + 

P^pcf ^ 4 ti 4 J StadjQQisiy 
Coal.Ctkkfr, ^ . torn 

Cotton iKaw) , . , . cm. 

Cotton Tivist Bud Vfirit, . + Ih, 

CottQB fiect-goodt ind MunirBc- 
(Rr« . ■ * * . * ydi 

Total Cottoa ood Cotioa Goodt 
Dru^ tunl Tdrdiftnw. , ^ . 

Fruit* Bnd Ve}^bbl«4 . , ^ . 

Gliifij Bsd MAnBfActiirci of , , 

Gum BAd Rnlni . . . , cvt. 

Hinlwu'e, CtUlcir^ Bud Plate 

Hide* BOd Leather ■ > . . 

Honef. + * . . ^ No. 

Itutruwcnts and AppIlBoco* , 
l*ory 

J^elTery and Pntdotu StODM ! 

Liejnara— . 

Alc^ Beer, kiuI Porter , . «]», 

Winei and liqnaii ^ 

Total UqaDra ^ 

Machinety and AtillwoHc 

Maicfaei 

Mciati— 

■ • » . , tOna 

Si«I ..... 

Copper 

. « 

Tin ..... 

German Silror . , . " 

Lead ... ^ 

OnickillTeT . . . , 'fb, 

UnennmemtEd . , . cwE. 

Total Meuir . . , tom 

KcroseBe. . i 

Other Oili . . , . 

Paint) and Coloara . . . . 

Pcrfnmerj ... 

Pctrelaui and Earthcniraie . . 

PfOrJaiona . . . . . ! [ 

Railway Pitot aqd Rolllr^.itoefa * ! 

■ * - . . .lens 

Snip!, parta of ... . 

!|tlk(Raw^ * - * . . lb! 

SUk Mannfaonrea . ^ 

Total SUk and Silk Good* . 

* -P + 

^ 59.393 

i 9 ^.m 

3 °, 57 S,^&$ 

*,390,111,360 

Jia,y66 

14,389 

4 n 5 oj ,330 

'. 4 S 9 r 3>9 

333,078 

^.406,55^ 

aiT.jSo 
Jli.lSl 
9,9 ro 
41 T,J 33 
83,905 
39 , 3^5 
a >-735 

* 34,»57 

>38,563 

15,973 

505.8% 

76,190,067 

8 . 5 ^ 5 ,13s 

* * + 

* * w ^ 

t,858,709 

l+.SS 7 ,Joq ! 

* * m 

Rm. 

>,> 3 , 99 , 6»7 
> 8 ,i 7 ,>N 
l, 5 'D. 3 >,o >5 
Jt 4 , 1*-+47 

03.85,591 

>48,76477 

35,7940,837 

3*168,35,503 

70 . 73 . 9 >' 

841,954 

■,>>. 57.101 
■ 6 , 39 , 7 ” 
>i 39 ,S 9 i 6 i 3 
49,00,669 

5547.939 

74,39,671 

■ 8,60,343 
■i» 5 j> 4.>33 

60,41,973 ' 

9S,lie,]54 

>7.98,113 

■,87,59.755 

4 .*>, 7 > 4 l 9 
48,9s ,>83 

3,81.38,549 

>,34,^3,379 

5,76,161 

J,l 0,69,537 
■4.63450 
59,56,035 
10,17,635 
lE^0,5Rr 

3.90,737 

7 t™'J 44 ! 

9 p 34 j 75 . 6 o 7 

?,93.99466 

51 , 75.%3 

46,91 d 97 > 
a, 9 ip+DT 
>9,31,813 
>.i 6 ,ST 4>85 

140,96,583 

7 '±i>. 979 i 

34 , 9 S, 0 D 0 

7341,1 >1 

l, 6 flj 59 j 676 

1^5,13,635 
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TABLE 11 Foreign Sea-bokke Trade (iMFonxa) 

OF Britisu Indja, 11^04-5 


AimcLH 

Qaairtfiy. 

j ValK. 

So^p cwt. 

]44j&i4 

R«. 

a7Ta3p"“5 

Spins. , t f lb. 

l,i4rS4?^3l^ 

liOSr^JpSae 

cwt. 

6,^3(1,817 


To. . . . ^ . IL 

a.rwii?? 

ze,^^i5 

Tea Cbdtl . i. . , . . 

. V 1 

50.W,53t 
j ^,61,8^0 

ToIascd t » * - • ^ 

(,083,189 

Toys tnd Gatnct - » 

. 

37,73-7^0 

Unbrellu . * * * * Ho, 


i8s95p^4 

SS'ckkI, Mid Mobtt&j^Eues of . 

m w * 

\V«t (T^wJ . . * , Ik 

Wool, MwwiftCibreiof . ydt 

5,''7.J54 

6,10^^ 

a3i74a'p3SO 

lf94i53*»(S4 

Total Wool and WooUeo Gtxulj 

. 

3hHt44h9i4 

AIL oeIict ArtLcks+ , . . ^ 

■F 

4.M<<3p939 

Total MmcbondiHi (Pdwatt) ^ 

. 

96,67,80,884 

Tneasarc (PrivuteJ— 


3[,8i,l9,r4£ 

CoW 

.. 4 

Silver 

* , 

ll,ai.53.^S3 

ToTaI. Merebandue uid TreiUUtc 
(I'rimw:) , « . . 

» ■•■ > 

139,7046,183 

Govemineiil Import*— 

Merchudmr . . » « . 


7i73T44pS7® 

648,^453 

Treasuc , ^ + 

. . » 

Gram p Total of Impofts 

* • 



TABLE 111. Foreign Sea-borne Trade (Extorts) of 
British India, t9fl4'-S 


Ahtici-d. 

Oeant^y- 

ViJtK. 

Animals . , . . ■ No. 

Apparel ^ * 

Brtules and Fkbn lar IttailKa 

aad BroOins , + , . Cwt, 

Coal uul Coltc t ■ I™!' 

CoBec , . . * . CWU 

Coir, and Manoraadret of (ea^ 
elodl^E Cordaj^) . ■ ■ 1^ 

CottOQ (Haw) , * . . ,, 

C(rtt<ra 'IVlil w»d Yini . Ik 

CdKdIi Alamilicluin, , + 

Total Cotum Aad CottCM Good* 

1>^^[s and Medkiaes. * ■ 

Ind^ . . H * . cwt- 

Otbcf Djdnf «nd Tannbg Stt^ 

itanccA « . . - ' * ” .1 

Total Dym and Tmu (cacept Lac) 

Fodder, l!nin,aod Cattle Food, it— 
Oilcake . , , , art. 

Hice Uran , , . . tou 

Oliicr Sorts cwt. 

3ekW8 

81,390 

594.*8« 

^377 

S33j754 

if®S8,7i8 

349t1HH77 

49^353 

i,3»j,;4i 

ip37i.993 

iH(04t^3' 

34ip536 

Ra. 

iOJitSfis 

33i!MrW5 

i8p39j8£4 

46,54,016 

I,»,38,198 

5,3,20.931 
17p43.83h74> 
9,90,1^.410 
5 ,o 8 vo 1,830 
3iM3p5Jj 998 
3Jr37,3^»4 
83p4«,'5r3 

F8pS>>i99 

3.41.97^^73 

43,08,671 

44,00,086 

10,134.09! 
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TABLE III [(QHtinuid). 

Foreign Sea-borne Teape (Exports) op British India, 
1904-5 


Atncika. 

Q»W<HXr 

VjiJat 

Ffniu and . 

Unin; Rice (iaclinllnR PtoiJdj') . cwt. 

Wbciil {iDclndia^ Flooi) > 

Otlwf Cmuu * , . ^ 

Total Onin + ^ „ 

Gunu And Rcnm ... „ 

Hemp, and M&niilacittiet Oif , . 

Hide* And Skin* . « « Jio^ 

IJorai . . cwt 

Alid ManafACInnA of + , 

JewcUery and Prtdotii St«m . c#!. 

J&ie :Rnw) . » » t „ 

Joiej MinafactimA of— 

Bagi . . . t ^ No. 

Vardi ■ * , . , 

Other Kind* , . , . 

Total Jtitc uid Joic fioo^ + 

LiiC» Pje, SheU, *c. + . , cwu 

Sfanginew Orr . . . + 

MoniirB . 1, > . , ton* 

Mica .... * tnrt. 

Oil* 

Opium * . . + t cbesu 

Provislaas . 

Saltpetre . , , * . curL 

S«Ji ..... „ 

SUkfRaw} F . . . Yb. 

SIIRf ManofActmes of . . . 

Total Silk and SCIk Coedf 

SpJcei ..... Hf, 

Sagar ..... ewL 

Tea ..... . iJj. 

Tohacoo ..... „ 

Wood, aqcl Monnfiictnm of . + 

Wool (Raw) .... lb. 

Wool, Mantifiictam of . * . 

Total AVool and WooUm Good* 

All ctber Arrklcs ■ . . , 

ToxAtr ^fcrdLIndile* (P^vnte} 
Treiiore (PiiTate}— 

Gold ...... 

Silrer...... 

Total Merdtaodae aod Treajnre 
(Prirale) ..... 

GoTErannent EapOrts— 

Mefcbandiae .... 

TrcuDTE , . ■ . . 

Grand Total of Kxpotti 

^^.^50,454 

44T03t^7 

gS,jie 

US/W” 

Joi,43d,afib 

575r5l'Fl97 

a,40,i3l 

7S,o6l 

4 ^f^I 

348.741 

jM 73.*4S 

1498^1*5 

33,620,687 

507.4 = 4 

313,313,^1 

13^393.354 

43.74^^3^4 

Kt- 

19,60,69,513 

13,59,83,301 

*f 90 p 4S^38 

4Llo.Jl7dilS5 

J J7.na.9rr 

44.84F4to 

9.90f!$^7ao 

141461639 

5 iH 3 f 934 

iQilMlj 

11^96,56,463 

4Fr5rS4.3JO 

Spl>h6j.iS4 

6,76,139 

1 31,9048,085 

3,07,64,131 

?4,orp68i 
431(7.84^ 
14,68,986 
i|fo,97F3J»f 
10,61,34.44 a 

84F69.35: 
56,33,^13 
14,41,16,060 
511*8.704 

>.4h3a,5+4 1 

64.51,14^ 

73145.666 

*41*5,346 

8,52,86,870 

31,09,376 

79,76,673 

3,15,06,694 

38,66,958 

*.43175.653 

[.97M,3I4 
■5 7.60.00.144 

5,69.85.996 

4 p* 7>79 i 76 o 

165,47,65,800 

*0,77,0^5 
8,45. *1.3 M 
lT4il3.lSi.39<* 

* Induui frodace or Manubictiitti 
Foreign Merchandise , , 1 

... 

i54-”tr4.'?9 

3.57 i* 5 i 445 
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J'ABLE VI 

La»d bOKNi: Foreign 'ruADB fok Five Veae$ knijing 1904-S 
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TABLE VU 

Imports of Principal Articles into British Provinces and 
Native States iroh Bkitisw Provinces, Native States, 
AND Ckikf Seaports in [S99—1900 and 1904-5 


AHTICUtf. 


CdaI uh] Cok« . . * , 

Cotton—Twiit aod Vim, Earopou 
i> „ r' ladiDn . 

I, PlccC'EDoda, KunopW) 

■ * ,, In dian 

Gntm ud Pulse . * . * 

Josrir mil Bijn .... 
Kke in tbe Hiuk ■ , . . 

Plice act in tbc Hoik * 

WTidt. . * * . . 

Jute—Gwinv-lxn;! and Cloth + 

Iron and ■ . . . 

Otbcr Metals * * . . 

Kreusene. 

Pried Fndts md Nuts . , * 

GhT . * . * . . 

Radwajr Matcrislf * ^ 

■ * . . . 

Bctel^ats . * , . 

Other Spice* 

Sojnr . 1 . . . 

Ti^ccu ... * 


QcAiTTTTr IK Toil 




J3,S99 

Jt.C'S 

609409 

■7“.*F7 

rjo.443 

>75.0®* 

95.3*5 

59593 

ir^poor 

t*3r>50 

Ja*,S?7 

39-791 

56,011 

4*4-73+ 

4'r9'0 


Total 


6,073 ,JSj 


■w.'t* 


■,930,759 

11,998 

4*-54fi 

36l,om7 

195,610 

i53j'5i 

8.t,SlJ 

177,660 

3^5. 

53 , 7*8 

i83n.'i44 

*5*70 

13.987 

504,906 

FoS,i6l 

54-*®4 

61,3*5 

SSOrS+l 

45.54* 


6 , 119 , 1:1 


TABLE VUI. Trade of the Provincial Blocks, 1903-4 
(Jr Lakhs of Rupees^ 


Paoi'tJKis Aru 
SirAtaK. 

EArOBTBTO 

IjtroTta nnK 

Totau 

Briliah 
j Prwriiirci- 

Naiin 

Skalea. 

Port 

Tovru* 

BmRfc 

ProriecB. 

Naii*r 

Stale*, 

Port 

Townsh 

ftfadru 

I^bay 

liiuid * . „ 

Bcnjua.! 

United !'rovin(,-es 
I'uojah 

Centfxl Pfcrinces 
Bcfur. * 

Assam * 

RljptllAaa and 
Central ladia* . 
Hjrdolbdd * 

1 

Total 

1 

Ml 

3,66 

*45 

®*4 

3.0* 

'.^5 

>40 

4,oS 

L3' 

*.74 

7,19 

3.43 

|[ 

Jg 

l,3l 

99 

35 

3 

14-19 

15,16 

5,1* 

40-76 

14.M 

10,11 

5-34 

5.43, 

5.>5 

6,oj 

5-59 

1.55 

f4>l 

1.71 

66 

£,[S 

-,91 

4^85 

3-44 

L77 

*.54 

5.30 
IrSl 1 

1*65 

1,60 

1,00 

■5 

*7 

7.t9 

4® 

48 

9 

1048 

S.99 

1,5* 

>4*5 

9,iS 

9,7J 

>*5 

r,6i 

3.39 

1,60 

r.46 

t,S 6 

51-09 

54*54 

J-16 

79,56 

44-3® 

79,76 

14,71 

10,06 

11.3® 

■7,95 

7*7 

6*0 

37-.«3 

S-65 

1,34,95 j 

39*4 

rti4 , 

*7 ,*7 ^ 

3,9.‘irl7 


* Trade hrtwen NsiRv Suteabnut rE^Mrrr-J. 
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TABLE LX 

Trauk of Ports with the Proviwciae Blocks, 1903-4 
(In Lakb> of Knpec*^ 



TABLE X 


Incidesck or THE Value of Trade, in Rupees, on each Acre 
or Cultivation and each Head or Population, 1903-4 


n 


IBCIDUCE OP Titx VAUtTR nff Hkao 


PlOVI^KU AHU 

Staw- 

TotuJ trailE 
per cnippeil 

or lArnTLATtor, cr 

Nh^I export* 
pn OAd. 




Mtt. 

Experib 

lnpon«i ' 

Teral. 


1 Henji^l , , , 

tf-S 

64 


10*1 

! 3.9 

1 irtihcd PfoiiiicM 

>>'!S 

S'3 

4'0' 

^3 

]-J 

JSomfaar (wlcli fiafOdA) 

‘4 5 


5S 

34-4 

3 4 

&b(irDi (ultti CtMTit). 
Puaji^ (with Frontier 

ns 

4'a 

S’« 

J’i 

it^t 

1-1 

I'rorinoe’) , 

1 J >0 

5-5 

RiltuttSu Biiii Central 
iDdii , 


SS 


5P8 

1-1 

CcDinl Province* 

8-7 

75 



3-6 

6^4 

Auam 

3|r4 

las 

6-t 

Uerar ^ 


a+o 

11 -& 

36*4 

114 

liTdcrib^il 

Sind . . , , 

13 4 

4' 

tnj 

1*9 

ji>fi 


M 3 ^re . ^ 

iq.B 


6-4 

[1-9 

-0-9 






































































CHAPTER VI 

IRRIGATION AND NAVIGATION 


Piclimi' 

BiTj, 


Irrigailifn 

Irrigation Wi’orks, the object of which is the ditihcEa] appli¬ 
cation of water to the land for purposes of agncultute as 
a means of supplementing the natural ramlkill, although almost 
unknoHTi in Northern Europe^ have existed in Indta^ as in 
most other Eastern countties, from lime ImmernoriaL This is 
a rmtural result of the condidens of climate. India contains 
large tracts, such as the deserts of Sind and the South western 
Punjab, which ate practically rainless, and in which cultivation 
without irrigation is impossible^ There are others, such as the 
Deccan plateau, where cultivation is exceedingly pteeanouK, 
owing to ihe great irregularity of the rainfall and the long 
inten-als during which crops may be exposed to the fierce heat 
of the sun, and to dry' and scorching winds. In such regions 
there may be an almost complete failure of crops in a year of 
short or badly distributed rainfall, and a succession of two 
Or more unikvtiurable seasons might result in fliminei In 
other more favoured tracts, such as the Himllayon submontane 
districts, a serious fmlure of the lainfall is seldom or nei'er 
known, yet here also irrigation works, which ate usually of a 
simple kind such as can be tonstrucled by the people them- 
seb'cs, are of the greatest value in improving the out-turn of 
the crops. Lastly, there arc districts which ordinarily receive 
so copious a rainfall that rice is almost the only crop grown; 
but for this winter is required at certain cticicol periods w‘hen 
there may be a break in the mins, and a full harvest can only 
be secured by irrigatjon In general it may be said that the 
security of the harvest depends on the existence of some form 
of imgation in almost all i^arts of India, except in tracts such 
3£ Eastern Bengal, Assam, or Lower Iturmo, where the average 
raiiUall does not full short of 70 inches per annum« As might 

' For a fail aisospt of the niii&.[i coadilioni, m; Vol, I, chip, iii, 
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be cixpcctud under these conditians, the simpler furms of 
uTi^ricni ivorks have been timited in number and capacity 
only by the resources and engineering sltill of the people^ by 
the insecurity of tenure, and by the intenuptions caused by 
invasion or intemal dissension. Some of these works were 
constructed by the former rulers of the country j but it was not 
until after the establishment of British rule that the larger 
and tnore important works, many of which Irrigate annually 
several hundred thousands of acres, were undertaken. As an 
instance of the magnitude of some of these later works may 
be mentioned the ChenUb Canal, which Irrigates nearly 
000,000 acres, or about two’fifths of the whole cuUhahle area 
of Egjptt ''ith an ordinary discharge of j i,ooo cubic feet per 
second, or about siir times that of the ^rhames at Teddingtonn 
' No similar works in other countries apprtiach in magnitude 
the in^igation works of India, and no public works of nobkr 
utility have ever been undertaken in the world * 

Irrigation w-orks may be conveniently divided Into three pUTerent 
great types: namely, lift, storage^ and river w'orks, which are 
represented by wells, tanks or re^rvoirs^ and canals. In lift- 
irrigation the water h raised from a lower level to that which 
will command the area to be irrigated, the raising being 
effected either by manual labour or by animal or mechanical 
power. The source of supply is usually the subsoil water into 
which wells have been sunk, but lift appliances am often erected 
on the banks of rivers <jr pools from which water is raised to 
the lands to be irrigated. Storage works are reservoirs, formed 
by the construction of dams across drainage Uncs^ for the 
purpose of storing the supply which passes down after every 
heavy^ fall of rain for subsequent use during long breaks in the 
rain-*: or in seasons of drou^t. River works consist essentially 
of CiinaJs, dniw'ing their supplies from rivers which one in 
continuous flow‘ during the whole or the greater portion of the 
year. In most cases they include a wdr, which is constructed 
across the bed of the river immediately below the off-take of 
the canal, fur the purpose of holding up water to the full 
:;.upply level of the canal during low stages in the river. The 
canals are usually graded with a much lower bed-fti|l than that 
of ih« river from which they take off, and, by a suitable 
alignment, can often be carried out of the river valley on to 
high land, or even on to the watershed separating the catch¬ 
ment of the river fmm that of the drainage line lying next to iL 
The great cnnals in Northern India, and in the Orissa and 
> Sir J, Straebey't /Kdia 119031, p- 
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Miudras deltas, oommarHi nearly the whole of the lands lying 
between the main rivers in the former and the branches or 
aims of the deltas in the latter* In the Peninsula proper, 
conditioos me less favourable, and the fcrmation of the country 
prevents canals being taJeen far out of the river valleys. It 
must be remembered, too, that ^me large rivers, such as the 
Narbada and the TSplh are throughout useless for irrigation, 
by reason of their deep and often roclty channels. 

Orcriap- Although these three types ore in themselves as distinct as 
of |y,e sources of supply on which they dCfXind, they^ sometimes 
overlap. Lifting appliances are often required to mist: water 
from canals to ground on a higher level, and the cultivation 
under some tanks and canals can only be matured by the use 
of supplemental wells. I^arge storage works ate incomplete 
without a network of distributing channels ; and canals taking 
off from rivers in which the supply is uncertain and inter¬ 
mittent require storage work-i which may be constructed either 
at some distance up-stream from the head-works, in the valley 
of the main river or of a tributary’, or as *tait tanks ' at suitable 
points on the line of the canal itself But although in particular 
cases all three classes may be found in combination, each is so 
distinct from the others that it deserv'es separate considenition. 

Area irri- An important point in cunncKion with pure lift-irrigoilon 
froiD is that they have been constructed by private enterprise 
on the part of the owners or cultivators of the soil. The w orfcs 
are all of a petty character, and irrigate an area which may 
be as low as one acre and seldom e:tceeds tw'enty. Such works 
cannot conveniently be owned or maintained by the state, 
which can do no more than encourage their construction by 
agricultural loans and by liberal rules in the matter of land- 
rev'enue assessment But although these works are small and 
have cost the state nothing, their importance in the aggregate 
is very great* Taking the average area annuaEly irrigated from 
works of all classes in British India at 44,000,00c acres, it is 
found that nearly j3,000,000 acres, or about jo per cent*, 
are irrigated from wells. IVell-cullK'atton iit moreover of the 
highest order; and it may be safely estimated that the produce 
annually raised from pure lift-irrigation is, in value, considerably 
more than a third of the out-turn from irrigation works of all 
kinds. The most favourable conditions for weIHrrigation are 
found iti the alluvial plains of Northern India, the subsoil of 
w hich contains an inexhaustible supply of water. Out of the 
13,000,000 acres thus irrigated more than 9,5O0tr>c>0 are in the 
United Provinces and the Punjab, and about 3.?5o,ooo in the 
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JIadras and Bosinbay PresidencieSr In other Pro^iiices wcll- 
cultivution IS inconsiderabfej being confined to garden or other 
special crops. 

When the spring level is near the natural surface and the PerwMJcnt 
soil is fairly stiff* a well niay consist of nothing more 
a hole in the ground over which the appropriate Jifting w^iii. 
appliances are erected. 'Fhese wells, which usually fall in or 
are abandoned after one or two years* wortingj are called 
* temporary’ wells, to distinfinish them from ' permanent' or 
maaomy-ltned wells, which* if solidly built, may last for an 
indeffnitc period. In some parts there is an intermediate type, 
in which the well is lined with a wotiden qlindef or with 
brushwood or wicker-work. In the United Provinces less than 
une^rourth of the total number of wells are permanent; and 
both here and in the Punjab the number of tumporaiy wells 
ffuctuates greatly from year to year according to the season, 
being greatest in years of drought. The cost of a well varies 
from a few rupees for a temponny, to over R&. 1,000 for a deep 
and permanent structure, but the average cost of a permanent 
well IS between Rs. joo and Rs, 600 according to siie and 
depth. In the Punjahv where the wells are mainly permanent, 
the average area irrigated per wTctll is 1 2 acres ; but in the 
United Provinces, where so large a proportion of the wells are 
temporary, irrigating only i or 2 acres, the average area per 
well is not more than 4 acres. In Sonihem India the average 
area is between a and 3 acres; but here welhirrigatlon is, as 
a rule, applied only to the most valuable doss of crops, which 
require frequent waterings. 

The wells now in use throughout India, and the lifting LiEdnf ap 
appliances employed, do not differ materially from those in use 
in former times. The water is almost invariably raised cither 
by manual labour or by bullocks. For the former the favourite 
contrivance is the welt.known in which the water is 

drawn tip by means of a bucket suspended by a roiie to the 
end of a long pole, which is pivoted near the other end to 
a post so as to revolve through a vertical piano. I'hc shorter 
end is weighted, so as nearly to counterbalance the weight of 
the longer arm and the full bucket. 'Ibe bucket is lowered by 
the man in charge, who draws the long end of the lever by 
a pull at the ropie, or in some cases, as in Soutbem India, 
by running up and dow'n the pole. This contrivance is seldom 
used for lifts of more than 15 feet, and for very small lifls 
(of 4 or j feet) other simple appliances are used. For lifts of 
over 15 feet bullock-powur is almost invariably employed, and 
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is oft'en S35ed uf'efi for lower lifts. The most common con- 
tdi-juice, which is to be found all over Indtii except in .'tome 
parts of the Punjab, is the jwi!'/, which consists of a large leather 
bag, holding from 30 to 40 galloiu. of water, fastened to one 
end of a rope which passes over a puUey overhanging the well. 
^^^len the bag has b^n lowered the other end of the rope is 
attached to a pair of bullocks, who then is'alk down a ramp of 
a length approKimately equal to the depth of the welL When 
the bullocks arrive at the end of the ramp the bag has been 
drawn up to the top of the wellr and its contents are emptied 
into a trough or sump, generally by a man who stands by, 
Lmt sometimes by a self-acting mcch^ieal ainmgement. The 
rope is then detached from the bullocks, the bag is loi/viered, 
and the bullocks return without a load to the top of the nimp, 
when the openvtion is repeated. In some parts the rope is not 
detached and the bullocks walk backward.'! up the ramp, as the 
umpty bag descends. The alternative to the ttt&t is the i*trsian 
wheel, which is used extensively tn the Punjab. This oonsisiA 
of an endles.*! chain of waterpots passing over a vertical 
wheel erected otef the top of the well, and rotated by mains 
of rough wooden gciui ng which is worked by a pair of bullocks 
walking round a cirtrular track. ^Vhen bullock power is used 
water is sometimes lilted for purposes of trrigation as much as 
60 feet, but ordinarily the lift seldom exceeds 40. 'rhe use of 
any form of purely mtchanical motive power is practically 
unknown in India. A few isolated attempts have been recently 
made by private owners to use oil engines, and a project is 
under consideration to irrigate about 3O1OOQ acres from the 
Kislrui river in Madras by similar means. But even if these 
should prove successful the practice is not likely to be ex- 
t en-sively followed by small cultivators. 

Meajji of Wells play such an important part in the agricultural system 
of India, and are of such grE:at prtjleetive value^ that the 
extension of this form of irrigation must be r^arded as highly 
desirable. There are^ hoa'cver, obvious limits to such ex¬ 
tension, ev^en in tracts adhere conditions uf soli, climate, and 
spring level are favourable: The first coal of a wull is only 
one of the Actors to be considered, for its subsequent working 
requires a considerable amount of capital and very careful 
husbandry. The extension of a-cU-oiilri™tion must, therefore, 
always be gradual, and although it may be elfectively encouraged 
it qinnot be forced 'The encouragement hitherto ShObirded 
by the state for the construction of wells and Other works 
of agricultural Impn'jvement has been of two kinds—a system 
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of a^rtcultUTH) advances knoim os taJ^dvi^ and a pn^rmanent 
ur tcmptirar)’ exCErptioTi of tbe lands depending cm the well 
from any enhan!::e[i:tent of land revenue as a con!tequcncc 
of the improvtrfnEnts. TaAiivi advances are made freely to 
approved applicants, the general rate of interest being 6^ per 
cent., except in Madras and Bombay, where it is only 5 per 
cent. Recovery' is made by instalments extending over periods 
varying from seven to thirty years. During the ten years 
ending 1900-1, os much as 635 lakhs was thus advanced by 
Government, 348 Lakhs os agricultural loans^ and 277 lakhs 
for the specific purpose of land improvement. In the Madras 
and Bombay Presidencies, ryots who conatruct wells or other 
works of agricultural improvement are exempted from any 
future enhancement of land-revenue assessment on the ground 
of the increase in the agricultural value of their land due 
to the improvements. In other Provinces the exemption lasts 
for specific periods, the term being generally long enough for 
the owner to recoup the capital outlay incurred in the con¬ 
struction of the work. 

It b for many reasons very' didicult to compare the area Extem^oii 
irrigated from wells at the present day (r904) with that irri- 
gated as recently as twenty-five years ago. The Irrigation 
Commission of 1901-3, reported that in the four Provinces in 
which wclt-^irrigation is most extensively practised—-namely, 
the United Provinces, the Punjab, Bombay, and Madras—the 
tncrea.w In the number of permanent wells during the decade 
ending 1900 amounted to 11, 25, 33, and 44 per cent, respect¬ 
ively; but it seems certain that the increase in the total 
area irrigated from wells, in the Northern Provinces at any rate, 
has not been in any way proportional to these figures. This 
may be due partly to the imperfeclJon of the earlier statistics, 
fiartly to the substitution of permanent for temporary wells, 
and partly to a reduction in the areas [rrigaJted from old 
wells in tracts w'here canal-trrigation has been introduced. 

The Famine Commission of cstinvaied the area Errigated 
from wells in 1676-7 at 5,794,000 acres in the United Pro¬ 
vinces, and 3,176,000 acrus in the Punjab. The Iririgaiion 
Commission of 1901-3 found that during the years 1900-1 the 
area irrigated from wells In the former Province varied from 
4,544,000 to 6 , 133,000 acres, and m the latter from 3,018,000 
to 4,155,000 acres. The Famine Commission of tSSo gave 
no details of well-irrigation In Bombay; but stated that the 
numlwr of private wells in 13'oiwari lands in Madras wa,s 
believed to be about 375,000, and, tm. the assumption that the 
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ELveroge area to each well would be about 5 acres, estitnaltd 
the total area ser^'ed at i,&do,ooo acres. This, assumption 
was probably much too hgh, for the Iirigacion Commission 
of i^i-^ reported that the number of permanent welts in 
1900-t (ciKcluding mere sopplemeiital welk used on Lank- 
irrigated lands) amounted to sja,joo, irrigating about 1,680^000 
ocn;^, or not more than j-j acres to each well. In this Presi¬ 
dency there apptars to have been a material increase not only 
in the number of wells, but also in the wdl irrigated area. 

Stoirai;c Tanks or storage works are of all sizes,, ranging from the 
great lakes formed by the construction of high dams across 
the bed^ of large but irregularly Sowing rivers, such as T^kes 
Fife and Whiting in the Bombay Deccan, and the Periylr 
lake in Tra.^'aneare, in which are impounded from 4,000,000/300 
to 6,500,000,000 cubic feet of water, to the small village tanks 
to be found throughout Southern India, many cf which irrigate 
less than lo acres. Any general extension of large works 
of this description is of course limited by the cost of con¬ 
struction and the loss of supply by evaporation. The idea 
of forming reservoirs in the beds or valleys of streams which 
are in flow only for a few* weeks or months in the year, must 
have pruttented itself to the rukrs of the country or 10 the 
occupiers of the soil at a v'cry early stage in Indian chilizotioni, 
at any rate in those porta of the country where the conditions 
w'cre most favourable; and in such tracts tanks of great 
antiquity hear witness to the readiness of former rulers to 
encourage the construction of works of this kin>!i. Some of 
these works, such os the Chembramb^kam and Cumbum 
tonLs in Madraji, are of great size, holding from 3,000,000,000 
to 4,000,000,000 cubic ket, and with water-spreads of over 
nine square miles^ There are remains of other works of even 
greater sue, such as the Madog tank in the Dhtlrwir Districi 
Bombay, wbich - have faikd or been abandoned. The 
inscriptions on tw'o large tanks in the Chingleput District 
of ^ladros;, which still irrigate from 3,000 to 4,000 acres, ore 
said to be more than 1,100 ytiiars old. In Upper Burma there 
are many tanks constructed centuries ago, of which that at 
Mciktila is the most important. The celebrated lake at 
Udaipur {RSjputana), which is said to be the largest in India, 
is not utilized far icrigation; but of the tmny old tanks in 
KijputAna and Central India some ore still so used, although 
the majority have been abandoned, or no longer hold waier- 
tn the Native States of Mysore and Hyderabad, tank-irrigadon 
ha-5 been very highly developed. The area irrigated from 
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large tanks is, however, small in projjtmion lo ihai dependent 
im smaller worlis, niosi of which were probably constructed 
originally by the Dwntirs or occupiers of the lands protected, 
wUh but little assistance from their rokfs. The most notable 
example of these is to be found in the smaller irrigation works 
in Madras. It is estimated that there arc no le&s than 40,000 
of these works in the ryotwiiri tracts of that Presidency, of 
which less than 3,500 irrigate more than Jon acres, while 
many serve less than 10 acres. The former are cared for by 
the Public ^V^ork!i department; mote than 31,000 Minor works 
are in charge of revenue officers \ and atiout small 

private w'Orks. The average area irrigated from the worts 
controlled by fkivemmerit amounls to more than 3,000,000 
acres. Or about as mucK as the entire area irrigated from all 
the great canaU and larger irrigation works in the Province 
These petty works include a certain number of small canals, 
but are mainly tanks or storage works. Tanks abound also 
in the zamindari estates of this Fresidcncy, in which it is 
estimated that about 3,500,000 acres arc Irrigated, of which 
2,000^000 are dependent on storage works, and the balance 
on wells and river channels. No appnjaeh to these hgures 
is made In other I'rovinces; but, excluding well areas, nearly 
t»'o-lhirds of the inri^tion in the GujmUt, l>eccan, and Carnatic 
Districts of Bombay depends upon small storage works, and 
there are 50,000 small private tanks in the Central Provinces, 
which are said to be capable of inrigaling from 150,000 to 
650,000 acres, according to the season, bdng almost the only 
form of irrigation in that Province, as the area under wells 
is there mconsidciable. Tonk-Irrigaticm is practically unknown 
in the Punjab and in Sind, but is to be found in some form 
ijT other in. all other ProtHncus, Including Burma. The y'Ar/j 
or natucal depresjilons scattarod at Intervals over the flat 
alluvial plains of the United Provinces, most of which ore 
privately owned, Irrigate about 2,000,000 acres;. 

SUftage w'orks consist eventually of four parts. Tbc dam, 
which may vary in height from 15 to i&o ft^t* may be con¬ 
structed of earth, concretOi or masonry, but earthwork is 
sddom relied on for greater heights than So feet. AVTien 
concrete Or masonry^ is used, s<3und rock foundations arc 
essential, and many sites Otherwise eligible must be rejected 
when this cannot he found. 7 Tte submerged area may, when 
full, have a water surface of many square miles, and here 
again sites otherwise eligible must be rejected on account 
of the large areas of cultivable land which would be throwm 
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out of cultivation or tlit high oornpcnsation that uoutd have 
to be paid The outitt and distributing channels, through 
M'bich water is drawn off froni the reservoir and carried to 
the londsi to be irrigated, often form a ver> ex|jenjiive item, 
fnastlyp there is tbc wasle'weir or escapct through which dood- 
«atcre must be parsed at times of abnonnally heavy rainlidl 
in such a way as not to impeni the safety of the worL "^I'hc 
total cost of a storage w-ort i^aries enormously according to 
the site. The iwva largest works executed by Government, 
the Nira Canal and the Periyir Project, have each cost about 
Rs. t,j;oo per r,000,000 cubic feet In a full lake. Although 
these and many other large storage works have been con¬ 
structed by the British Government, tank-irrigation is essentially 
a product of native rule, and almost the whole of the tank- 
irrigated area is from old native works, the maintenance of 
which is now undertaken in w'hole or in port by the state. 
These works are mainly confined to the ■m’stolline and Sand¬ 
stone formations, which occupy the whole of the [ndbn 
Peninsula between the l>cccan trap area and the narrow 
stnp of alluvium on the coast- The formation of the country' 
in this area bvouis the construction of tanfcsi, wbich form the 
pnndpal means gf irrigation. The area comprises the greater 
part of the MadnsJ! Prcsidencyj nearly the whole of Mysore^ 
half of Hyderabad, nearly tvro-thirds of the Central Proviriccs, 
the Bogbelkhand States of Central India, the eastern half of 
Rajputdno, and portions of the United Provinces and of the 
Orissa and Chot^ N 3 gpur DivKions in Bengal. 

It has already been stated that wells are constructed and 
maintained solely by private enierpnse. This Is also true of 
the smaller forms of tank, the petty works which servo a single 
holding or Irrigate little more than lo acres; but the largest 
works, which Impound several thousand million cubic feet of 
water and submerge many square miles, of country, could only 
have been constructed by the rulers of the country, and have 
always been maintained os state irrigation works. Betw'ecn 
these extremes are the moderately sized tanks, capable of 
irrigating from jo to 300 or 400 acres annually. Many of 
them appear to have been originally constructed by private or 
cgnimunal enteq^rise, but the state is so interested In the land 
revenue dependent on them that It has gradually undertaken 
their control or management and contributes largely to their 
improvicmeiit and U|>-keepL Thus it happens that in the 
ryotw^ri tracts of Madras and Bombay all but the smallest 
tanks arc oontrolled hy Gcn'emmeni. In the Central Pn>- 
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vinces, on the other haaid, the GovermiiKni has no concern in 
the nmniiijjeTnEnt of the tnnts; and in the United 

3*fovlnces, where the jjirmter part of the irrigation recorded as 
from tanka is effected ffotn the abo^n mcntionedii it main- 
laina only the laqje tanks which have alway's been recogniied 
as slate works. In Ajmer-Merwara and in Upper Burma most 
of the tanks are kept up by GovernmenL 

The average area recorded as irrigated from tanksi in British Area Jrri- 
India is afcumt a^oQo>ooo atresj hut the supply to many of the 
works is very precariona, and is apt to fail in yean* of extreme 
drought. This figure does not include the huge areas over 
which rain-water Ls held up for some time after every fall by 
mean-H of field embankments, ^iuch as art to be found under 
different names in Bengal, Bundelkhand, the Central Provinces, 

Gu>ar$t, and the Bombay Deccan. The agricultural v^luc of 
these temporary storage works is considerable, but the arean 
protected by them are not usually recorded or regarded as 
tank-irrigalioiL. 

The third and most important class of irrigation w'orks, viz. S^l 
river works or canals^ are generally of such magnitude, and 
affect so many different interests, that they could only have 
Ken constructed, and can only be efficiently mtutitained, by 
the state. Then: are, however, a certain number of petty 
works of this class which have Ken constructed and are ittill 
nminiained by private enterprise, with occasional assistance 
in some Districts from Local funds. In the Pun^b nearly 
i,oO0jj 000 acres are irrigated annually from w'orks of this class, 
of which more than too,000 acres are dependent on inunda¬ 
tion canals made by the people, but now under the control of 
the District Boards. Nearly 100,000 acres are irrigated from 
canals of the same kind belonging to private landowners, and 
about 800,000 acres receive irrigation from hill streams, or 
from JAi/s from which water is diverted by means of simple 
works and small channels that have been constructed by com¬ 
munal effort. In the United Provinces about 750,000 acres 
arc irrigated from private canals, of w'hich the most imporiant 
are the works Constructed in the Bostl lUid Gorakhpur Districts 
by two English landowners, which irrigate areas of 40,000 and 
[3,000 acres of rice and foAt crops within their respecliv'e 
estates. In the permanently settled Districts of Bengal, and 
especially in BihAr, there ore a great nutnKr of small canals, 
called /minSf by which water is diverted from the innumenible 
streams which traverse the country and is conducted, directly 
into the rke-fields or stored in small reservoirs {hAufs) which 
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hiive been formed bj- field einbji]ikrn<ints, for use during breaks 
in the rainiin The total area pttjtected in Bengal by m^^ans of 
Ui^ /«flj and dhan u e^ttimated at nearly 5,000,000 acres. 
In Madras about 536*000 acres are irrigated annuaUy from 
priii'ate canals including ihu spring channels which are niade 
in the beds of streams; during the dr}' seaiam, of which nearly 
nine-tenths are in ^mind^ri estates. The Minor works under 
Government control in this Province also include many struill 
tiver chonneJa. In the Bombay l>etcan and in Gujarat there 
arc many works of the same kind, most of which arc tinder 
(krteminent inanagemunL It la dhfkmtt to stale with accuracy 
the areas Irrigated throughout India from these small canals, 
as in the Provincial returns some arc induded under the head 
* Canals,' ethers under ' Taiiks * (which are ofierii as-Sociated 
with them), and others, as in Bengal and the United Provinces, 
under iOther sources '; but the total area protected by private 
canals is probably between 7,000,000 end ft,000,000 acres. 
Many of these works arc, however, apt to fail u\ yeans of pro¬ 
longed Of Severe drought 

We now proceed to consider the great canals which have 
been ccmstructed and arc maintained by the stale, most of 
which estend over vety^ Hide areas, irrigate many thousand 
acres, and comprise hundreds or thousands of miles of dw^ 
tributary channels. These works may be divided into two 
classes, perennial and inuncktion canals. Strictly speaking, 
a perrennta] canal is one w^hjeh has an assured supply of water 
all the year rounds but this generally involves the construciion 
of a weir or 'anicui' across the b^ of the river, to hold up 
the tow supplies and divert the whole, or as much as may be 
needed, into the canal.. This is not, indtfed, always necessary', 
for the head-works of the SwSt River Canal in Peshawar 
Ussirici (Frontier Province) are oo favourably situated that 
a perennial supply con be obtaiufcd without the assistance of 
a weir; which is also consEdercd unnecessary for the Tribeni 
Canal now under construction in the Champiran iJistHci of 
Bengal. On the other hand, the river supply may fail in 
a river acrosK which a weif haa been Constructed, As a general 
rule, however, a canal which takes oiF from above a properly 
constructed weir is assured of a fairly continuous supply during 
the Season when water Is rtjquired, and it is at any rate possible 
to utilize every' drop of wnter that comes down, however low' 
the state of the river. The lunn 'perennkr is thercfote 
generally' applied to a canal which cart draw off a constant 
supply without the assmtance of a weir, or which is provided 
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with a wxij: w tiicb will ft^nder tht supply to the canal dcpeoderit 
only on the quantity of water in the river and not on its sorfoce 
level i *hik if the supply is not sufficlenUy corLtinuous for the 
purposes requirt'di it can generally be rendered so by the 
eonslruction of storage works- Inundation canals are simple 
channels taking off from the banks of a river at a level which 
is gentraily considerably higher than the ordinary' low-water 
level of the stream- Water flows into these cuts during the 
flood season, and they remain in flow until the river falls below' 
the level of their beds, which is generally a or j feel higher at 
the end than at ihe beginning of the season, owing to sill 
deposits, which have to be cleared during die low river season. 

The mtjst important miindation canals are to be found in 
the Punjab and Sind, he. in the valley of the Indus and its 
tributaries. They are in flow, generally^ from the bcginnmg of 
May until the end of September, although the supplies fluctuate 
greatly during this period with the surface levels in the river. 
Cultivation, which is practically impossible without irrigatron 
in the rainless tiacls they serve, has adapted itself to th®e 
conditionfi. The average area irrigated from the inundation 
canals under Government amounts to about 3,500,000 acres, 
of which 3,500,000 are in Sind- In addition, about 1,000,000 
acres are irrigated by the Bahiwalpur State Canals and by the 
District and private canals in the Punjab, 75 per cent, of this 
area being in the Native State of Bahlwalpur. 

Although the present system of large irrigation works has 
been almost entirely constniclc-d by the British Government, ' 

eKompIcs are not wanting of old river works undeitalien by rulm of 
former rulers of the country* Irrigation was carried out on 
a large scale in the Chuvery delta, the supply being ^nlarrn^ 
by means of a weir, known as the Grand Anicut, w'hich is said 
to hare been constructed ov'er 1,500 years ago^ Phis is the 
work which Sir Arthur Cotton strengthened and improved in 
1835-fi, and the sucress of which encouraged him to pro¬ 
pose the great Godlvari works which he afterwards const ructecL 
Most of the weirs on the Tungabhadra, above which the present 
'I'ungabhadra channels draw their supplies, were constructed 
by the Hindu monarch, Krishna Rflyu, at the beginning of 
the sixteenth century. In Northefo India the Muhammadans 
appear to have made frequent attempts to utilise the water of 
the rirer Jumna. In the middle of ihu fourteenth century 
FlroK Shah, Tughlak, constructed a canaJ on the right bank of 
the river, 150 miles in length, for the irrigation of his domai:^ 
in HissSr- This canal, which had silted up. wai reopened in 
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Altbar^s reign, and a branch vras made to D^lhi in the reign of 
Shah Jahan; but during tbu decline of the Mughal dynasty 
both canals gradually aiticd up. A canal was also made on 
the eastern bank of the Jumna at the beginning of the 
eighteenth century, but appears to have likewise been aban- 
donedi although it is said to have carried water to below 
SahAranpur These canals were subsequently cleared and 
reopened by the British Goi.'emment, have since been re¬ 
aligned, extended, and improved, and are now first-class 
Imgadon works known as the Western and Hastem Jumna 
Canals. In the Punjab the small Hash' Canal had been made 
by former mlerg, for the purpose of carrying water from the 
river Rivi to Lahore and Amritsar, on very much the same 
alignment ^ the present Bin Doilb Canal. The simple 
system of irrigation by inundation canals appears to have 
been practised from time immemorial in Sind and the Punjab ; 
and many of the existing canals of this class in MultAn, 
Muzaffargarh, and Dera Ghixi KhAn were brought to a fair 
state of effidency under the more energetic PathAn and 
Sikh governors of these Districts, and were in operation at 
the time of annexation, but have since been considerably 
developed. 

Although the earliest results attained by direct Govemment 
agency on the Cauvery, Godlvan, and Jumna works wen? 
sufficiently cncoura^png, the IziOst India Company was reluctant 
to commit itself to any extensive scheme of state irrigation 
works; Fund-S for such works as were sanctioned were pro¬ 
vided Out of revenue, and the policy of a productive public 
works loan had not then been inaugurated. It was at first 
thought that the construction of large irrigation works, like 
that of railways, could be most advantageously' entrusted to 
private enterprise. In 1357 the Court of Diteclois asked for 
prop<^ for new irrigation works in hladraa, to be cortsinjcted 
by this means. The hfadros Government, under the advice of 
Sir Arthur Cotton, proprMftol a great scheme, known as the 
Tungabhadra project, lt»r the irrigatiDn of large portions of 
the Bellary, Kumool, Cuddapah, and NeElore Districts, and 
the Madias Irrigation Company was eventually formed for its 
prcoecution, with a Government guarantee. Operations were 
limited at first to the construction of that part of the general 
scheme known as the Kumool Cuddapoh Canal, which was 
completed by the company ; but the capital cost had greatly 
exceeded the original estimates, the financial prospects of the 
project were very unfavourable^ and the company was in such 
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di^Li]ti£3 that thfr Cicrt’eniment was compel l£?d to take over 
the work m 18S3, 

In pursuance of the same policy the East Irirdia Irrigation 
and Canal Company was formed in 1S60 for the putpose of 
carrying out the Oris!!* Canal Project, also proposed by Sir 
Arthur Cotton. Here, again, it was found that the capiLal 
cost of the works had been greatly under’esiimated, while 
a %'ery exaggerated estimate had been formed of the revenue 
which would be derivable from the work. The com^iany wus 
unable to raise the necessary funds for completing the under¬ 
taking, and in 1869 Government purchased the wot Jos and the 
company ceased to exist. 

The selection of these two projects for execution by private CMtitnuc- 
componies was unfotturtatc„ for experience has since showTi 
that neither of them is ever likely to prove a directly remuner- gution 
ative undertaking. But it was soon recognized that, even in 
more favourable circumstances, the constraction and control FroduetETC 
of irrigation works of this class could not conveniently be 
entrust^ to private enterprise; and, under the viceroyalty of Majckr 
Lord I^awrence, a new policy^ was Initiated under which irriga- work*, 
lion works that gave a fair promise of proving directly re- 
munemri^'e were to be constnicted by the stale from loan funds, 
as ‘productive’ public worlt^ From that time the construc¬ 
tion and extension of works of this class by means of borrow'cd 
money has been actively and systematically proceeded H^lh, 
the total capital outlay recorded to the end of on w'orks 

classed as ‘ productive ^ amounting to about 3,8 crores of rupees. 

State expenditure has not, how<n'er, been confined to works 
which were considered likely to prove remunerative at the dme 
they' were undertaken, although loan funds ha.ve hitherto 
been applied only to works ijf this clasSt In accordance with 
the recommendation of the Fainine Commission of iSSi^ 
jteveml large works which ga'^'e little promise of proving 
directly remunerative have been undertaken on the ground of 
their value as a proieciicm against famine. The capital cost 
of these undertakings, which are called ‘protective* works, has 
been met from the Famine Insurance Grant ^ the total ex¬ 
penditure thereon recorded to the end of 1903^3 amounting to 
more than 2^ crores of rupees. These two classes of works, 
pn'iductive and protective; together, make up w'hai are known 
in irrigation accounts as .Major works. They are works which 
have been wholly constructed or reconstructed by the British 
Government, and for which regular capital, revenue, ond interest 
' Sfc Vol. IV. clisp. «r PiMurtr 
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ilOcounta are kept, which UKhibit the ftnancml rratilt^ attained 
as fully Hi is usual in other commerctal undertakings. 

U :!i:hou]d be added that Major worka do not consUt entirely 
of liver works or i^anals. The irrigation works in the Punjab, 
Sind, the United Proiinces, and Bengal are all of this type; 
hut those in Madras and the Bombay Deocajn include some 
purely storage works, and some tanaEs, such as the PeHyilr 
Project and the Nlia Canals with which huge stortiige works are 
combined. 

CDnutdetable expenditure has also been incurred by the 
British Government on works which do not fall under the 
Major cattery. Reference has already been made to those 
old or indigenous irrigmion works the maintenance of which,, 
as Minor works, h undertaken by Government. The more 
imjiortant of these have^ how'en'eT, been not only maintained, 
but extended and improved, at the cost of the state. The coat 
of such improiiTemcnts has been recorded as oipital expenditure, 
although the fund:& have been provided from general revenues. 
There are also a few new works^ generally of small size, the 
cost of which has been met in the same way. Both kinds of 
works are clajisified os ‘ M inor w'orks for which capital accounts 
ore kept* The total capital expenditure on works of this class 
to the end of 1901-3 amounted to 319 lakhs of while 

the area irrigated from them is nearly 3,004,000' acr'es. The 
aggregate capttii] outlay to the end of j 90^—3 on Major and 
Minor work* together amounted to nearly 43 crores, and the 
area irrigated trom them in that year was about 14,000,44a 
acres. The annual value of the crops raised by the works for 
which capital accounts ane kept is estimated at 40 crores, or 
about S 3 per cent, of the cnpitali outlay thereon. 

Details for each Major work, and, as a whole, for the iMinor 
works for which capital accounts are kept, are given in the 
table on pp. 33 ^' for each Province. The ngures ate given 
for the year 1903-3. and may be regarded os fairly normal in 
the present stage of development of the irrigation syratem. 

It will be seen that, although many Individual works, 
especially those in Bengal and Bombay, show an insigniheant 
return on the capital outlay, the Major works as a whole have 
proved a very profitable invi'^stment, the net revenue yielding 
a return of nearly 7 |»r cent, while the Minor wwks have been 
hardly less profitable. A brief desenption will now be given of 
the pnncipiat $itate irrigation w'orks in each Provifice. 

No Province presents greater facilities for irrigation than 
the Punjab with its snow-fed rivers and level plains. The 
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Vi] IRRIGATION AND NAVIGATION jjj 

rsistoiation of Firojt Shnh*!i Oma .1 on the west bank oftlic Jumna 
vviLs commenced during the administration of the Marquis of 
Hastings {iSi4-33)r iind the canal mas gradualEjf' brought into 
such a state of efficicncj' that it was capable of irrigating over 
500,000 acres in the year ifi7o. By reason^ however, of its 
onginal faulty alijipimcnt^ this canal, although a very proBtnbk 
work, caused great tnjurj.' to the country by waterdogging, and 
could not be extended owing to the insecurity of the supply. 
In 1870 it was decided that the canal should be wholly 
remodelled; and the greater part of it has since been re-aligned 
and reconstructed, while new branches have bt*cn madc^ so that 
in the famine year it irrigated 764,000 acrcs- 

The B^ri D^b Canal, which takes olf from the right bank of 
the RAvi at the point where it debouches ftoin the hills, and 
irrigates large portions of the GurdAspur, Amritsar, and Lahore 
Districts, was undertaken almost immediately after the annexa¬ 
tion of the Province, and was opened for irri^ciom in rS6o-i, 
hut it has since been greatly enlarged and extended. The 
Sirhind Canal, which tap* the Sutlej at Rflpar, as it emerges 
from the Siv^llik bilk, w^as originally proposed by Sir IVilliam 
Haker in 1841, but the first estimate was only sanctioned in 
jSyo, and the canal wsks opened by Lord Ripon In iS8a. 
More than one^hird of the cost of this canal has been con* 
tributed by the three Phulkiiln States—PatiAla. Nfibho, and 
Jind, which are entitled to a corresponding share of the supply, 
'fhe canal irrigates large areas in these States, and also in the 
Faridkot State and in the British Districts of LudbiAna and 
Ferooepore. The Swit River Canal, in the Peshlwar Dbtricl 
of what is now the Frontier Province, ia said to have been 
suggested by Sir Henry I,awrence soon after the anncxatloin of 
the Punjab, but was first definitely proposed by Sir Henry 
Durand in DecembcT, iSjo, and was opened for irrigation in 
February, 1S85. 

The Sidhnai, Lower SohOg and J'*jira, and Chen^’lb Canals 
were cominenced in 1884. The first of these is a small canal 
for the irrigation of a portion of MulHn District, which 
takes off from a weir constructed on the Eivi at a short 
distance above its conBuence with the Chenib- The Lower 
SohJig and Para is an inundation canal from the right bank 
of the Sutlej, otkI has no wetr; it irrigates a portion of 
Montgomery District, and has neoendy been grouped with the 
Upper Sutlej inundation canal, furmerly a Minor work The 
Chenab Can^ was abooriginally designed as a small inundation 
canal, and opened as such in tSS?, but in 1889 it was decided 
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to convert it into a pcroiriJal canal of the first niagniiudc. A 
weir and bead-works across the Chenah river at K hankie about 
3 miles below VV^azIrabad, were completed in iS^a. The cam! 
has since been enlarged and extended so as to command the 
greater portion of the Rechna J><iab, the tract lying between 
the CheniEb and Rid rivers in the Gujrinwila^ Jhangj and 
Montgomery Distrtets. Great part of the area commanded 
by the Sidhnai, Lower SohSg and Pira, and ChenSlb Canals 
was uninhabited crown w'aste, so that the success of the works 
depended on the introduction of settlers or colonists who would 
take up and cultivate the land. The first efforts were made 
on the two smaller canals with encouraging results, and the 
experience gained was of the utmost value in subsequently 
Out the great scheme for the cclontuition of the 
Rechna Dodb. The magnitude of this scheme and the 
success which has attended it are shown by the tact that up EfJ 
the'end of igos-j the area which had be^ sold or leased u? 
cultivators amounted to r,750,000 acres; while the population 
of the colonized tract, which in ifigt was practically non¬ 
existent, was retumed at 792,000 in the Census of igot. The 
cclonists were drawn fiom the agricultural classes in the con- 
gested districts of the Province, and are now a thriving and 
prosperous peasantry . The total area irrigated by the canal in 
J902“j amounted to 1,329,000 acres. The Jhelum Canal was 
opened in October, 1901, It was commenced in November, 1898, 
and is at present estimated to cost 144 lakhs and to irrigate 
annually more than 600,000 acres. It takes off from the right 
bank of the Jhclum near Rasttl, the site of the battle-field of 
ChtliUnwilla, and will irngaie a portion of ShsKpur IhstricL 
Here also there is a large area of crown waste into w'hich colonist'^ 
must be introduced j but there is no reason to doubt that 
the canal will prove a successful and highly remunerative 
work 

iWt, The Minor Punjab works entered in the table include two 

WaElon of inundation canals, the Shfihpur and the r>era Ghlxi 

Khln Canals, for each of which a capital account has been 
openedh There are, moreover, three other large systems of 
old inundation canals—the Lower Sutlej, the Lower ChcnUb, 
and the Mtumfiatgarh Canakt—which were constructed under 
native rulers, but arc now maintained as Minor works by 
Government, although capital accounts ore not kept for them, 
and which together irrigated 815,690 acres in 1902-j. ^ITie 

‘ Suwe 1903-3 [he I>erm Ghra Kh&n Canale have beea tnaifemd to the 
' Major' heapi 
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total a/«a irrigated annually fr*Jm state ^I'orks m the Punjab and 
the Frorider PrQ\ince is alxjui fifflooloco airrasr 

Although so much be^n done to extund irn^cion. in the Scope for 
Punjab^ the field is by no means exhEiusEcd, Apart from all 
extensions of existing works and many small schemes that may be tion in the 
adopted, two large tract-s remain to be brought under irrtgaiion. Pnnjnt. 
One of them is known as the Bari I>oabt inclnding nearly 
i,6&o,&eo acres in the Montgomery' and Multin DistricLs of 
which about half is crown waste. A detailed project for the 
irrigation of this tract, by means of a canal lacking oif from the 
right bank of the Sudej immediately below the confluence of 
the Bels, has been prepared, bm has been set aside in favour of 
yjt alternative proposal for inigating the same tract by means 
of new canals from the ChenJLb nver, the cold-weather supply 
of which would be augmented by a feeder from the Jhelum^ 

'J*his canal will command and protect a much larger area than 
the Sutlej project, and will have the advantage of leaving the 
supply in the Suilej available for further extensions of Irriguiion 
cm the left bank^ in British or Bahawalpur territory', I'he 
second tract is the great Sind Sagor Doib, which oomprises 
an area of over 5,000,000 acres lying to the south of the Salt 
Range and bounded by the Indus river on the wtsst, and by the 
JheluTti and Chenlb on the east The whole of this country 
could be commanded by a great canal taking off from the 
Indus at KalAbSgh i but the work w'ould be very' costly, and a 
great part of the area is so covered w'ith sand-hills that it would 
be unsuitable for irrigation. It is possible that this scheme, or 
a modification of it, may be carried out ev'entuilly, but it 
cannot be considered os urgent or as a very promising financial 
InvesttnenL Almost all the Distficts of the Punjab contain 
fitfetches of inferior soils, impregnated with salt or ftJt ; and 
although it is beyond doubt that some extension, or further 
deterioration, of these areas has been the result of excessive 
w-ater-supply, there is also evidenoe that such lands are not 
always unsuitable for irrigation, and that they have In some 
coses been improved or reclaimed by iL Moreover, these 
stretches are not so numerous or extensive as to render it 
unprofitable to carry' canals through them for the improvement 
of belter soils around or beyond thetm 

Agriculture in Sind, w-hich is an almost Toinless tract, is ShcL 
wholly dependent on artificial irrigation, and population i« lo 
be found only where the means of irrigation have been 
provided. Here, as in the Punjab, irrigation has completely 
altered the face of the country, and has converted barren wastes 
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into fertile fieids of wheat luid rtce» The ^-orksin Stnd consist 
almost ctitiriely of inundation canals from the Indus. The 
Desert, Unar Wah, and Be^ri QtnaLsal]! take olTfrom the right 
bank, above Sukkur, and have been practicaJly Constructed by 
the British Government. The Eastern N3ra is a branch from 
the IndtJs, which tal;^^ off from the left bank, immediatety above 
Sukkur, and dischar^jes into the Rann of Cutch. This br^ch 
has been deepened at the head and brought under control, so 
that it provides a perennial supply to the canals which take off 
from iL Among these is the recently constructed jamiOD 
Canal, ^'hich takes off from the Nira at the lower boundary of 
the Khairpur State and commands a large area of waste land. 
Colonists ar* being Introduced on the system which has been 
so successfully followed in the PunjaJj, and the prospects ate 
promising. The camd was opened in November, and 
irrigated more than ^^9,000 acres in In addition to 

these Major works, Sind contains several large inundation 
canals, which are Minor works with cajMtal accounts. Among 
these the largest and most Important is the Fulell Canal in 
Hyderabad District, w^bich is navigable and generally m How'all 
the year round, and is capable of irrigating over 400,000 acres. 
There are also, ojs in the Punjab, a number of smaller canals, 
which are nialntained by Government os Minor works, for 
which no capital accounts are kept, and which together irrigate 
about 900,004 acres. 

In addition to the works mentioned, four small productive 
works are under constniaion on the left side of the Indus, and 
many extensions of existing canals have been proposed. It is 
estimated that when all these have been completed the total 
area annually irrigated, which may be taken as averaging about 
3,700,000 acres, wilt be increased by about ao per cent. The 
irrigated area fluctuates greatly according to the stale of the 
river, the difference between a veiy favourable and an unfavottr- 
abtu season being os much as 804,400 acres. In spite of these 
fluctuations the canals never wholly foil, and are remarkably 
cheap and profitable works. It bos b^n suggested that the 
area under imgation might be greatly extended, and the 
efficiency of many of the exlvting canals increased, by con^ 
structing a weir across the Indus at Sukkur, and that this will be 
rendered necessary sooner or later by the continued abstraction 
of fhe water in the Upper Indus and its tributaries by the new 
Punjab canals. The cost and engineering difflcultics of such 
a work would be very' great, and no opinion can be pronounced 
on its feasibility until it has been more fully consider!^; but 
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a grtiit deal can be done in the meanwhile to improve and 
extend existing canals and the s)'stem of dislribiitioru 

It will be seen from the table already givcri that, although 
nearly ev^ery irrigation work in Sind is highly remunetaLivc^ 
those in the Eombay Deccan &nd Gujarat af'C financially 
railures. Many of them do not pay their working expenses^ 
and the best does not yield a leturn of much mote than 3^ per 
cent, on its capital coat. The main reason for this is the great 
cost of storage works and the precarious and unreliable nature 
of the water supply. A second cause is the inconstoncj' of the 
demand in districts where in ordixior}' years excellent crops 
Can be grown without the aid of irrigatioru which b taken 
regularly only for the more valuable class of crops. For these 
high rates are paid; but the areas are sniall, and the total area 
irrigated by all the works shown in the table, on which a capital 
expenditure of 37a lakhs had been incurred up to March, 
does not on the average exceed 100,000 acres. The Major 
w'orks and the hfmor works with capital accounts are all of the 
same class and may be considered together. Of the whole 
thirty-six only two small works are situated In Gujorlt, the 
remainder being scattered ov’cr the Deccan Districts. The 
most important are the hfuthi and the Nlra Canals, in con¬ 
nexion with which tw'D fine Ghlt-fed storage works, known as 
Lake Fife i( Khorakvdsla) and Lake Whiting, havu been con¬ 
structed. which are capable of impounding 3,833,000,000 and 
5,3] 3,000,000 cubic feet respectivety, T'he area irrigated from 
the Mutha Canal may appear remarkably small as compared 
with its capital cost; but one of the main objects of the work 
is the supply water to the cantonment and munlctpality of 
Poona and to Kirkee, and the whole cost of the waterworks has 
been debited against the project The sup|>|y available for 
irrigatton b therefore but a pgrtion of the whole ; and it is 
taken mainly for the highest class qf sugar-cane, which is growti 
in the vicinity of Poona, and which n.^quircs frequent and 
heat*y waterings and pa)ii very high rotes. The Nlri Canal has 
been constructed solely as a protective irrigation w^orlt, and, 
although hitherto not directly remunerative, it proved of the 
greatest value during the severe famine^ of 18196-7 and 
1900-1. 

in Bombay^ as in several other PrtJvinctSb the area inigaLed 
from petty works which are maintiuned by Government as 
Minor works for which capital accounts are not kept, exceeds 
that irrigated from the Major and Minor works on which capital 
expenditure has been incurred. There are 387 of these petty 
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works in GnjejJtr which irrignt^! about 3 , 4 ;iOoo acres, of Tfhich 
more than two-thtrds is in Surat District. The Deccan and 
Carnatic Districts coruain i,oig of these works, which irrigate 
on an average about 11 i,om acres. 

Irrigation works in Bombay (eacluding Sind) having proved 
unremunerative, nO' new works of any importance have been 
sanctioned in recent years. But the Deccan Districts are so 
liable to severe Famine that there is no part of India in which 
the (irdtection which irrigation works can afford is more 
urgently required. The rainfall in the Wtsierrs GhAts provides 
an unfailing supply of water] but the cost of storing and 
utilizing it would be so great, and the demand for irrigation 
in ordinaiy^ years is so small, that there is little prospect of any 
work which can be constructed proving directly remunerative 
Nevertheless, it is niiunly by the multiplication of works of the 
Nira Canal type that substantial protection from famine can 
be obtained, and the value of this may justify the state in 
Incurring the permanent liabilities which the construction of 
such works must entail. 

The most important among the nine Major w^orks of the 
Madras presidency are the three deltaio systems of the Goda¬ 
vari, the Kiiitna, and the Cauvery, w'hich together irrigate more 
than 3,400,ooo acres. In these deltas the conditions arc as 
favourable for irrigation as in the tracts seri'ed by the great 
perennial canals of the Punjab. It has already been stated 
that Irrigation had been extensively developed in the Cauvery 
delta under native rule, but that the works were added to, 
strengthened, and improved by Sir Arthur Cotton tn iSjs-6. 
The irrigation is here effected not from artiheial canals, but 
from the numerous rtaiural channels into which the river 
divides after entering the delta. The works consist therefore 
.dmost entirely of weirs, escapes, and regulators, corntrucied 
for the purpose of controlling the distribution of the supply. 
After these works had been completed. Sir Arthur 'Cotton 
turned his attention to the Godavari and constructed the canal 
system on that river between 1847 and iSjo. He subsC' 
quentty planned, but did not himself carry out, the Kistna 
project. The remaining Major w'orks ore of a wholly different 
character from these three deltaic systems, as they depend 
more or less on storage: works or are carried out in more 
dilbcult country. The Kumool-Cuddapah Canal, as already 
explained, is part of the great 'J’ungabbadra scheme originally 
projected by Sir Arthur Cotton, the construction of which was 
entrusted to the Madras Irrigation Company. This work has 
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Tof variouii reasons never pren'ed a finjincial success, and even 
at the present time the gross reveniitr docs not much more 
than cover the worhing expenses. The reriyaiT Project is orte 
of the most interesting worlts in the Presidency. It consists of 
a large storage work in Travanqore Eetritory, on the western 
side of the GhAts, formed by the construction of a concrete 
dam 1515 feet in height across the PetiyAr river, the natural 
course of which is towards the Arabian Setu The impounded 
water is, however, diverted by means of a long tunnel into one 
of the tributaries of the Vaigai river, which discharges into the 
Bay of Bengal below Madura. Many old irrigEtfon works exist 
on this river, and new works have been constructed for the 
full utiliuition of the supplementary sujJply.^ The work was 
opened in 1^96 ; and although the net revenue as yet only 
covers the charges for interest, it may be expected to improve 
before long, when irrigation is more fully developed. The 
only other Major works in Madras which have not proved 
remunerative are the small BarUr tank in Salem District, 
and the Rushikulya Project in Ganjamj but the Latter was 
originnliy constructed 05 a protective work without any expec¬ 
tation that it would be directly remunerative. 

the twenty-eight Minor works on which capital outlay has Mkor 
been incurred do not citll for special remark. They consist 
either of anicut systems or storage works, or of a combination 
of these; and they may, on the whole, be reguded as directly 
remunerative, for the net revenue attributable to them in 
1902-3 was equiv'aJcnt to a return of 7 per cent, on the capital 
cost. But, as has already been shown, half 0/ the total area 
in Madras irrigated from works under Govcmmeni control is 
dependent on 35.000 petty works which are maintained by 
the state as works for which no capital acccunts are kept. 

The revenue derired from these small works exceeds 80 lakhs 
a year, and about 20 lakhs is devoted annually to their 
maintenance or up-keep 

There Is no Province in which irrigation is more appreciated iScotM for 
Of has been longer established than Madras. Many of the ^**™**^- 
works are of great antiquity, and they arc to be found in large 
numbers in almost every District- Except in the deltas, the 
cimditions are less favourable than tn the Punjab or Sind for 
large canals unaided by storage i hut, on the other hand, the 
country is better adapted for the small storage works which 
form such on important feature in the agricultuml economy 
of the Presidency- There is still a wide scope for the ex^ 
tension of the irrigated area, but few extensions are pcKsible 
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withoiit sLorujfti, Thu supplies of even the great Kisum »nd 
Giuvcf)' rivers are often insufficient for the irrigation at present 
dependent on them, or for the second C^op which fright be 
grown, and proposals have been made to form large storage 
works on both these rivers^ From a protective point of view^ 
the mast important undertaking which can be proposed is the 
completion of the Tungabhadra Project m the scale originally 
suggested by Sir Arthur Cotton. This work would protect 
Very' large areaa in the L>istficts of Bellaiy, Anantapur^ KumooU 
Cuddapah, and Nellore, all of w'hich are specially liable to 
severe distress and famine in years of drought. But storage 
works of enormous capacity would be netjuired on the Tunga- 
bhadra and elsewhere in order to obtain a reliable supply for 
the whole area that could be corriimanded, w'hLle the canal 
channels themselves would be very' tsostly owing to the nature 
of the soil and the configuration of the country. As much of 
the area that would he served con.'fists of black cotton «oil, 
upon which in oithnary yeaira ' dry ^ crops can be miiwdt the 
demand for water would be much less constant than in the 
rice-growing tracts; and such a work is not, therefore^ likely to 
prove directly remunerative. There is no doubt, however, that 
an unfAiling supply of water is available, and that, if it can 
be stored and utilLted at an estpense which will not be pro- 
hibitive, a very' large area in these districts could be securely 
protected from lamine. Ttie question is now (1^5) being \n- 
vestigated in detail. Numerous other works of a less ambitious 
character are possible in almost all dtstrlcts;, but practicaJly all 
will involve the constnictioin of storage works. Such works are 
likely, however, to be less cosily and unremunerative than in 
the Bombay Deccan^ and it seems probable that many schemes 
can be proposed w'hich will not involve a greater permanent 
burden on the finances of the state than would be justified by 
their protective vTaJue. 

Bengal. State irrigation works have never hitherto proved remunera¬ 
tive in Bengal. The ordlimry minfall is so great that water is 
not in constant or regular demand, although there may be 
a great rush for it during long breaks in ihe rains, or at critical 
periods of the rice crop The three ^fajor works which have 
been constructed are all unremunerative. The Orissa Canals, 
to which reference has already been mode, do not pay their 
working expenses, and the Son Carials in Southern Bihir, 
which are the most successful, do not on the average yield 
more than j per cant, on their capital cost A small canal, 
the Tribcnt, is now under construction in the north of 
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CImmpAran Uisirict as a prt>teciive work. There is scope for 
uxienaion of irrigation in Hengal^ especiaJlj' in the Bihir 
Districts, which are densely populated and the most liable 
to famine; but until higher rates for water can be obtained 
from the peoplCi such works are never likely to be remimera- 
tivc^ In Eastern Bengal the rainfall is so abundant that there 
is no demand for irrigation. 

It has already been shown how the canal consttucied by UniieJ 
Flros Shilh on the west bank of the Jumna w^as reopened in 
the early part of the nineteenth century^ when it was within 
the Prorincc of Agra. The small ranal on the eastern bank 
was reopened and eTt tended soon alierwards, and now irri- 
gates portioas of the Districts of Sahlranpur, Muiaffamognr, 
and Meerut. The knowledge and experience gained on theso 
works were subsequently applied by Sir Proby Cautley in the 
design and constnietion of the Ganges Oinal, which w'aa the 
first original irrigation work of any magnitude constructed in 
Northern Indiaj and is even now second to none in the bold¬ 
ness of its conception, and to few in its utility and financial 
success. It wjis the pkmccr of all the laige canals subsequently 
constructed in the United Provuices and the Punjab. The 
canal, which opened in 1854, the right b<mk 

of the Ganges immedtately below the sacred at Hardwar^ 
and after being carried over the Solini river by the celebrated 
SoUni aqueduct, irrigates portions of nine Districts in ihe 
j utnna*Ganges l,toSb. Seven Districts in the lower part of 
the Doflb receive irrigation from the I.ower Ganges Canah 
which also takes off from the right bank of the Ganges at 
Nanrura, about 150 miles below Hardwir, and was first 
opened for iirigatiorii In iBy 3 . The Agra Canal, opened in 
1874, is a smaller work which takes off from the right bank 
of the Jumna at Okhb, 11 miles below Delhi, and irrigates 
portions of the Districts of Gurgaon, Muttra, and jVgta- All 
these canals have proved rcmunetaiive j but this cannot be 
said of the remaining Major work, the Betw'i Canal, which 
rakes off from the left bank of the Beiwi, a tributary of the 
Jumna, about n miles north of Jhinsi, and irrigates per- 
tions of the Jalaun and HamTrpur Districts in Bundelkharid. 

This canal, which was. opened in tSBf, has not a ptrermial 
supply, and the demand for irrigation during the period that 
the river is in Sow is very slack, except in dry seasons, so that 
it does not pay its working eapenses, A certain amount qf 
storage (3,70O,o«,ooo cubic feet) has been provided above 
the weir, where the river is impounded to a height of 56 feel 
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above the lowest point of its bed* but thiis js itisufficietiL The 
canal was sanctioned as a protective work and was not ex¬ 
pected to be remunerative, but it proved of great value during 
the severe famine of 1896-7, when it irrigated more Umn 87,00a 
acres. 

The four Minor works for which capital accounts are kept 
include three small sj^ems of canals—the Diln, the J^ohil- 
khand, and the Bijnor, which are all profitable works; and the 
Bundelkhand lakes, which irrigate 3,000 acres and }u5t paj’ 
their working cKpenses. There are no other Minor works. 

It must be added that the canals in the United Provinces have 
not always confen-ed unmiKed bene5i upr^n the land which they 
command. In many places their intnxiuction led to a gruduat 
hut steady rise in the le^el of the subsoil vrater, mid resulted 
eventually in the water-logging of the soil, the increase of 
malaria, and the further deterioration of uiar or r'r/fr-covered 
tracts. To remedy these evils, and to prev^enc further injury, 
it was found necessary to incur a large outlay on the re^dign- 
ment of some of the older canals, and on the constmetion of 
a large system of drainage channels, the aggregate length of 
which noil' exceeds 3,000 miles. These measures have iiroved 
successful, 

SSSiM (extension of canal irrigation In the United 

of irrijja- f*n?vinces is not large. A project for a great canal, to take off 

Uoa from the right hank of the S^rdd rii'er for the irrigation of the 
Oudh Districts, was prepared in detail more than thirty years 
ago, but was not sanctioned ow ing to the doubts expressed os 
to the necessity for such a work and the opposition of the 
owners of the lands which would be affect^. The project 
has been several times reeved and modified, but has found 
few advocates among landowtiers or rei-etiue officers, while it 
U strongly opposed by many. A smaller scheme has been 
suggested which would protect the only portions of this tract 
w hich have in the past been liable to famine ; but there are 
doubts and difficulties attending this also, and it will not, in 
any case, be taken up at pttsenL Additional protection from 
famine is most urgentEy required in the districts which lie to 
the south of the river Jumna j but canals in this tract would 
have to take olf from tributaries of the Jumna, the supplies in 
which, as in the case of the Betas, can be relied on only for 
a few months in the year. The most important scheme recsnily 
sanctioned as a protective work U a canal from the river Ken, 
to protect a large portion of BtndS District which sulfered 
Severely in the famine of 1896-7 ; but howei'or valuable 
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works of this kind may bv hi this tract in seasioiis of drought 
there appears to be Jiitle hope of their proving directly 
remunerative. 

The irrigation works in Ajmer Merwira consist entirely of 
tanks, which were either rnade or restored about 1350, under 
Colonels Hall and Dixon. There ore no natural rivers on 
which reliance can be placed for irrigation, and the rainSill is 
so irr^ular, and often so inadequaiCi that wells are apt to run 
dry. In such tracts tanks are of the greatest vaiue, iu>t only 
on account of the irrigation directly effected from LherUi but 
as a means of maintaining the spring level m the w'ulls in their 
vicinity. Tanks have been constructed in almost every avaih 
able catchment liasin.and every cfTorl has been made to utilize 
to the utmost the scanty niinfallj, so that there is little room for 
the extension of irrigation m this Sfuall tcmtoi^'. In favour¬ 
able yeara the tanks are capable of irrigating nearly 40,000 
acres, but in a dry year not more than orw^third of this can be 
protected. In ordinary years the works yHeld a net revenue 
equivalent to about j per cent, on their capital cost, but in dry' 
years working intpenses are sometimes not covered. Apart 
from the tanks the only means of irrigation is from welU, the 
^rea under which varies from 44,000 to roSnOoo acres accord¬ 
ing to the season- n - ■ 1 

Two small works have been constructed by the Bntish baliichi- 

Government in the Quetta-Pishin District of BaluchistAn, which 
irrigate between them from 4,000 to 8,cmo acres, according to 
the season, but at present they do not quite pay their working 
expenses. Other small works hav'e been proposed receritly, 
but all permanent supplies of water are now so fully utilized 
that there is little scope for new state iirigarion works. Private 
irrigation works, utilizing the waters of perennial streams and 
to a certain extent the flocxi’waters of hill torrents are numer' 
ous t but the distinctive private irrigation works of Baluchistan 
ard the iJjnrs, or underground tunnels, which tap the subsoil 
supply- of water on high ground and lead it an to the surface of 
lower country. The people display much skill in the con¬ 
struction of these works, for which the country is well adaptt-d. 

Irrigation is not requirtrd in Lower Burma, w‘herc the rainfall 
is *0 regular and abundant that rice, the staple ctop of the 
countryv can be grown without it. Up to 1901 there were no 
Major irri^tion works in operation in Upper Burma j but two 

projects_"the Ntandalay and the Shwtbo Canals were then 

under construction The fonreT was opened in 1901-3, and 
irrigated upwards of j.ooo acres in that year the latter was 
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opened in 1906. These iwo works arc estimated to cost 
95 Iftkbs, and to iiri^te lOycther about ^^0,000 acres, and 
there is reason to believe that both will prove remunerative. 
Another scheme, known as the Mon Canals, of about the same 
wope as each of these works^ has also been sanctioned, and. 
IS now ^905) under construction. There are about roo .Minor 
works, for which capitnl accounts are not kept, but which are 
now administered and maintained by the state. Most of these 
existed before the annexadort, but many had fallen into disuse 
About 50 lakhs haa since been spent on restoring or repairing 
them, and in 191^2-3 they irrigat^ about 400,000 acres. 

i^riyate irrigation w'orfcs are also numerous in Upper Burma, 
especially in the Magwe District, or on the tributaries of the 
Inrawaddy, The area itrigated by these is estimated at 475,000 
acres, of which 300,000 acres are from small canals, and the 
balance from tanks and other sources. 

pi^nL present no state irrigatlcin works in the Central 

iifld Be/aj; although, as already shown, certain rice^rowing 

Asmid ind districts possess no less than 50^000 small private tanks, 
Coorg. capable of protecting from 150,000 to 650,000 acres according 
to the season. The necessity for protective irrigation does not 
appear to have been recognized until recently, as the pressure 
of population was light. Moreover, until iSg* a complete 
failure of the rains wm hardly known, and in manv parts of 
the Province the cultivation is aald to have sulfcred more 
frequently and severely from excessive rainfall than from 
drought. Under such conditions the people are never likely 
to pay as much for irrigation as it will cost to proride it, but 
the Province has suffered so severely from famine during the 
last five Or six years that the construction of suitable state 
irrigation works is contemplated as a protective measure. In 
BerAr there are practically no irrigation works of any kind, 
state or privute, except welk Here, too, the necessity for 
irrigation works has not often been felt, but the Province was 
seriously affected by the failure of the later rains in 1896, and 
severe f^me occurred in 1899, Storage works may be possible 
in the hilly tracts in the north and south known as the Melgh.lt 
and Bill^hSt, but tanks in the latter tract would not be secure 
from failure in years of severe drought. 

Irrigation works are not required in Assam, where the rainfall 
is heavy^ and unfailing \ jkji in any part 0/ Coorg. except in 
a narrow strip on the eastern border, in which failure of the 
rams occasionally occurs and where a few petty works have 
been constructed. 
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The Irrigation Cominiission of 1901-3 estimated the tola] 
area ordinarily irrigated in British India from all sources as 
below, the total cxi) rivaled area being taken at ?3S,ooo,ooo 

all HHUCOs 

acres:— 


SOeiHlADV InilCATlOH. 

Stall! wertt 

Urtratt wsiki. 

Total. 


Aertf- 

Actn. 

A 4 t«. 

WeJli .... 


[J.39SA™ 

1 

Cuali .... 

iSiCiHi™* 


l6.G79,QtKi 

Tnnks .... 

1,^44,000 

3 , 144,000 

S.138,000 

Other fonicB . 

... ; 

6 ,i 36 ,jdoo * 

fijlg^.OOO 

CxAicn Total 

iSfjiBjCtoo 

r3,3iD,cc» 

44, 09^1,000 


It should be noted that the figurtis given in this tabic do 
not include the large areas directly watered by river floodst nor 
the many thousand acres which, though not directly irrigated 
in the ordinary sense, ant artificially saturated by rain-water 
held Up within held embankments. 

It is difficult to determine the increase of area under private 
works since 1S78. As regards wells, the question has been 
already referred to, and it may be doubted if there hai been 
a greater increase under private works of other kinds than 
under w^ells. \\1th regard to state works there is no difttculty, 
and it may be safely said that between 1S7S and igoj the area 
under irrigation increased from 10,500,000 to 18,500,000 
acres ; of this increase nearly 7,000,000 acres are due to Major 
works. 

The financial results of state irrigation works are discussed 
in Volume IV, chapter vi (TinanceV 

The distribution of the total irrigated area among Piov-inces 
is shown in the table on thu new page. 

The actual area for each Province in any one year may are* 
differ considerably from that shown in the penultimate column. J,™ 

In a Tcrj' dry year tanks are liable to fail and the area irrigated 
by them falls very short On the other band there is an 
unusually strong demand for water in such years, and the 
greatest inducement to economy in its usc^ so that maximum 
areas are often then irrigated by perennial canals or from wells 
in which the supply is mainiamed. 

• The un iJlown oisdcr ■■ Other SotirM ^ tnelnd« » 
ecm) lirifiitted ill fieo|:3l /roTii pfiwOe caiuli, iihI frona w»ter up Ln 
□aiunl drpreiwoDi and In iluittov utiltciat tAnk*. 
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^ rtitnarks nuiy be inajdc^ about irngaEion in Native 
SiBteL States. The rmgation ComRitssion of 1901-3 obtained 
statistics from all the more Important States in which icri' 
gatlon is practised, ejeceptini' those in Burma and Baluchistln. 
These statistics covered an area of 438,000 square miies^ the 
population in which amounts to 51,336,000. The average 
area, cultivated is estimated at ^1,076^000 acres, of which 
acres, or [0-9 per cent., are irrigated in an ordinary 
year. After making some allowance for areas not included in 
the returns, the Co'mmi^ston estimated the total area annually 
irrigated in the Indian Empire, excluding the Native States in 
Burma and Baluchistan for which nO' particular; can be given, 
acres, of which 19,000^000 are irrigated from 
canals, 16,000,ooo from wells, 10,000,000 from tanks, and 
8,000,000 from other sources. 

ifywip. Among individual States the first place may be given to 
Mysore, where there are said to be about 39,000 tanks, or 
four to every three square miles. Almost every valley con¬ 
tains a chain of such tanks, the first overflowing into the 
second, and so on until the terminal tank is filled. The 
largest existing tajik has a capacity of 3,118,000,000 cubic feet; 
but there are only ten tanks with a capacity of over 270,00*1,000 
cubic feet, and not more than 3,300 are capable of irrigating 
80 acres or more. The average area irrigated annually by alt 
tanks U about acres. There are also about j,ooo 
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mili^ of canals, or tivet clunnelsj which Irrtgate about loc^^c^^5o 
ocjts. The well area is about 70,000 acre& The State Is 
ncTW constructing two verj- large Storage works, the Bora 
Kanas>e and Mflri Kanave reservoirs, which are to have storage 
capadnes of 354,000,000 and 30,000,000,000 cubic feet 
respectively. The latter work, which Is being construacd on 
the Vedivatl or Hagari river, a tributary" TungabKodra, 

in Chitaldroog District, will have a mosonr)' dam 14a feet 
high, and a waterspread when the lake is full of over 40 square 
miles. It will then have a capacity very nearly equal to that of 
the Kile reservoir at Assuin, but the lake will only fill during 
years of extraordinary rainfall, or perhaps not more than once 
in thirty years. In a year of average minfall the lank will not 
impound more than r0,000,000,000 cubic feel, but it has been 
proved more economical to build the dam to the height 
proposed than to provide the nectssaiy escape at a lower 
icvcL 

In the Hyderibdd State an area of about is 

said to be irrigated in years of norntal rainfaTh but in a dry 
year, such aa i ^99" t this area is reduced to less than half^ 

Most of this irrigation Is frcjm tanks, of which there are said to be 
[S,ooQ, but the capacity of the largest of these does not exceed 
300,000,000 cubic feet. Some of these tanks are O'f gt'Oit 
antiquity, but the majority' of them were until recently breached 
and ineffcciive. A great deal has, however, been done to 
repair them since more than 7+®®® have been restored,, 

while many projects have been prepared for the restoration 
of others ot the construction of new- works. ITiere are also 
some small canab which take off from the left bank of the 
'I'ungabhadra river, and Irrigate nearly acres, and a new 

work of this kind has been recently sanctioned which is 
e.^ti mated to ifrigate 10,000 acres. 

In the Native States under the Madras Government, 635,000 
acres, or more than 57 per cent, of the average area cultivated, we 
said to be im'gaied. In Bombay the area irrigated in Kativc 
States, including Bp,n.xla, in years of normal rainfall is estimated 
at 1,147,000 acres, but this is less than 5 per cent, of the area 
cultivated. In the Rajputlna Agency, where the need for 
Irrigation is very' great, aljout 1,171,000 aciei, or 18 per 
cent, of the aiea cultivated, are irrigated from w-ells and t^ks 
in years of good rainfall, but the irrigation Is v'ery- precarious. 
The States best protected arc Jaipur, Bharaipur, Shihpura, 
Kisbangaxh. Alw^r, and Koiah. The Jaipur Statu has dtmu 
a great deal during the lost thirty y'ears, under the advice 
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of Colonel Sir SwJnton Jacob, in construciing [mjiaiion 
tanka and in ailvancing money for the construction of wells; 
and in Bhaiatpur a sum of lo lolchs has been spent since 1897, 
imncipally in constructing embankments for mpounding and 
distributing spill waters from the Bangauga and other nvers, 
which has resulted in an increase of 50,000 acres in the 
irrigated area. There is scoj>e for extension of irrigation in 
some of the RAjputitna States, but the rainfall is so uncertain 
that sites for reliable storage works ore not msy to find, and 
the question is Complicated by territorial dlificutties. Raj- 
puttna iSt howcvcTj, in such urgent need of protection that 
investigations are now (1905) being made with the object 
of drawing up projects for utihiing to the best advantage all 
available sources of water-supply. In the Central India States 
irrigation is not very exterisivdy pracUsed, and the total area 
irrigated from alt sources does not amount to 6 per cent of 
the average area cultivated ; but many tracu are liable to 
severe drought. In the Native States of the Punjab nearly 
3,000*000 acres are irrigated in ordinary^ yean;, of which about 
750,000 acres represent irrigation from the Sirhind and 
Weaitm Jumna Canals m the States of Patiala, Mlbha, Jind, 
laridkoE, and Kolsja, while an equal area is irrigated In the 
Bahawalpur State by means of the Bahlwalpur inundation 
canals which take off from the left bank of the Sutlej. 

The revenue receipts from Government irrigation works are 
derived almost entirely from the charges made for water or for 
water advantages; and these charges depend throughout India 
not on the volume of water supplied, the amount of which may 
vary largely according to the character of the season and other 
considerations, but on the kind of crops cultivated and the 
areas actually or ordinarily irrigated. In former davs, when 
laud revenue taken in kind* the staters share of the' produce 
increased with the introduction of irrigation i and it w'os in 
anticipation of such an increase that rulers or farmers of land 
revenue constructed, or contributed towards the c^t of cotv- 
structing, irrigation works. 

W hen* under British rule, the system of cash payments 
succeeded, and assessments wtre made with reference to 
average produce, lands which were assured of irrigation were 
naturally assessed at higher rates than similar lands which did 
not enjoy this advantage. *nie dilTerence between this '^ wei' 
rate and the ordinary ' dry * rate leviable on unirrigated land of 
the same class represented the true revenue earned by cw 
due to the works. In Madraj^ almost all the new works 
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incluilt^ a considtimble area of old irrigation^ dependent on 
T/vorlt$ which were superseded by or incorporated in the new 
works- In the case of lands newly brought under irri^AdonH 
power was taken to impO-sc a water-rate which might be lewed 
on the whole area for which water had been applied (or in 
some cases on the areas actually irrigated) in addition to the 
' dT>’' tate; but i n course of time the tw^o rates were consolidated 
at revision of setilemGnt, the consolidated rate representing 
the land revenue assessed on the land entitled to tmgadon, in 
consideration* among other things* of its water ad^-antages. 

This S)'Stem is still followed throughout the Madras Presidency, 
in Sind, on a number of old irrigation works in Uombay* and 
in the Burma Districts which have undergone settlement. It 
has many advantages where, as in Southern India, over 90 per 
cent, of the irrigated area is under rice culrivationi and water is 
deln-ered to the same fields year after year, and when the 
practice is in accordance with immemorial usage. In Northern 
India, however, where the new perennial canals were carried 
into tracts where irrigation had been before unknown, and 
water wks applied to a number of different kinds of crops and 
to difiTcrent fields in dilfeTcnt seasons (for the area actually 
irrigated in a single year is often not more than a third or 
fourth of the area under command), it wtw found that this 
system w'as inapplicable, the demand from particular lands 
being less constant, and the irrigation much more widely 
diffused- 

In thu Punjab and the United Prorinces, and also in Bn^ngal Or tuTled 
(where the land is under |>crmaneTii settlement), the charge for 
water is disrinct from and independent of the land-revenue 
assessment, and is leiied in the form of a water-rate on the 
occupier. The occupier's rale v'aries according to the crop 
grown, and in the Erst two Provinces is chargeable only in 
respect of fields fur which water has actually been takem In 
Bengal it has l)ten found convenient to introduce n system of 
long w'ater leases (five or seven years) for blocks of land com¬ 
prising many holdings and each occupier ts charged according 
to the area of his holding within the block, whether he has 
actually taken water or tioi. The occupier^s rale is subject to 
periodical rerision, and remissions are freely given in case of 
failure of crops when this is not due to the irregularity 
or insufficiency of the supply. It has been found, howevor* 
that the occupieris rate does not prevent a rise in rents due to 
water advantages. In the Punjab and the United Provinces, 
where the land revenue has not been pemaanently siiettled, the 
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Government cati tulse a. share of ibis increase at revisions of 
icUlcmem; and tindcT the Northern India Canal and Drainage 
Actj 1^73 (which dties not apply to Bengal)^ it nuiy, during the 
currency of a settlementj iifn|X;^, in addition to the occupier's 
rate^ an * owner's rate'on lands which have been brought under 
irrigation after the settlement was made, provided that such 
mte does not cKceed half the increase in the rental value of 
the land due to irrigation. This rate, like the occupier's ratCf 
is lev'iable only on lands which have actually received irrigation 
during the yean 

On the inundation canals in the Punjab which were taken 
over at annexation, the land revenue was until recenily fixed 
with reference to water advantages, in accordance with ancient 
custom, and no other charges were made for irrigation. But 
in accordance with the same custom the people were also 
required to carry out, or to contribute to the cost of, the annual 
canal clearances. On the Multan and MuaaJTargarli Canals this 
obligation wa5 enforced by means of the now moribund cMrr 
system, under which each owner was required to send to [he 
canal clearances a number of labourers proportfonatd to the 
extent of his holding which had been irrigated during the 
previous season. On the Dera GhSzi KhSn Canals a fixed 
*cleartince-rate‘ equal to half the estimated average cost of the 
citraranrces was levied ratcably on all ownerv. The supply in 
inundation oinals is liabtu to such fluctuation that a fixed land 
revenue was open to many objections, and the people no longer 
desired the continuance of the cMrr system. At the last re* 
!>etttemunt9 of these districts it was therefore decided to impose 
an occupier's rate in addition to an assesj,merit at ‘dry ' laics, 
CoiTmment undertaking the clearance by hired, or contract 
labour in the ordinary way. The change is being introduced 
gradually, and the practice of clearances (which has 

sometimes been boorrectly regarded as forced labour) is still 
followed on some of the canals, but will in a few years cease to 
exist. 

Occupiers' rates are also levied on all the Major, and tm 
several Minor, works in the Bombay Deccan. In Sind, where 
almost all cultivated land is irrigated, the charge for water 
forms part of the land-revenue assessment; but the latter varies 
with the method of irrigation applied (flow or lift), with the 
area under cultivation, and, to a certain extent, according to 
the crop sowvt, Nine^tenlhs of the revenue assessed on irrigated 
lands is regarded as irrigation revenue, for which the canals arc 
entitled to credit 
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The charges for irrigation, whether tajten in the form of 
enhanced bind revenue or of occupier^' and owners' rates, vary 
ver>' mucht depending on the kind of crop, the quoriiity oftioa. 
water tucltnjirily required for it and the time when it is required, 
the quality of the soil, the intendty or the constancy of the 
demand^ and the value of irrigaiic^ increasing the out-turn. 

In iht immediate vicinity of Poona a rate of Rs, 50 fier acre is 
paid for stigar-ame. This is a quite eKceptional rate, and obtains 
only over a limited aneto Onpiher iiaris of the MuthA Canal the 
rate varies from Rs. 40 to Rs. 1 3 ^ and on other canals in the 
Bombay Vccctn from Rs. to Rs. 10 per acre. In Madras 
the masiniiim rate for sugar-cane is Rs. 10, and in the Punjab 
it does not e:iceL>d Rs. 8-8. The rate charged for rice i^ries 
in Madras from Rs, 5 to Rs, a, and in Bengal from Rs. 3-8 to 
R. i-S per acre. In both these Provinces irrigation is prac¬ 
tically confined to rice i in the Punjab, where this crop is not 
extensively grown, the rate varies from R,-!, 7 to Rs. 3-4 per 
acre. 'Hie ordinary rate in the Punjab for wheat, which is 
the principal cropi, varies from Rs. 4-4 to Rs. j'li, and for 
fodder crops from Rs. 3 to Rs, 2-8, ^r acre. The average 
rate realii^ on Major works from iirigatiriin of all kinds is 
about Rs. 3-3 per acre, the Piovdncial avaages being R. 1*9 
in Sirtd and Bengal; Rs, 3 4 in thfi Punjab; and Rt 4-3 in 
Madras, the tJtilted Prov'inces, and the Bomhay Deccan. The 
working expenses per acre vary from 8 annas tn Sind to Rs. 

2.8 in the Bombay Deccan^ the average for all Provinces being 
about R. i-i- The charges for irrigation may be taken as 
varying from 10 to 12 per cent of the value of the crop, except 
in Bengal and the Bombay I>eccan, where the average is little 
more than 6 per cent 

During the famines that occurred in nearly every Province The I|rig»- 
of British India, and in most of the Native States, between 
1896 and 1901, the protective value of irrigation wus very'1^01-3. 
plainly shown, in spile of failures of some of the smaller storage 
works ; and the question naturally arose whether this protection 
might not be extended to those tracts in which the most severe 
distress had occurred, and in which means of irrigation hatl not 
been provided or were inadequate. Iri igoi the Government 
of India referred this quesiionf to a Commission which was 
directed to report ijnfer alia) on the extent to which Irrigation 
had been provided by works constructed by the state, and on 
the results— productive, protective, and financial—which had 
been attained; to determine the scope which existed for 
further extensions of slate irrigation works, and the probable 
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«et cost cxf cairying them out; and to consider the entcnt to 
which local capacities for Irrigation had already been utilij!ed 
by private indlviduahi^ and the manner in which it might be 
possible to stimulate the extension of priv'ate irrigation works. 
Sir Colin Scott MoiacriefT was appointed President of the Com¬ 
mission, which completed its report (from which many of the 
statements and figures in this chapter have been cjiiotcd) in 
April, 

Kectrni' The Commission reported Lhai: the Major irrigation works 
constructed by the state have been, on the whole, so profitable 

Con,. that the surplus revenue, after meeting all interest charges on 

miuica. the capital outlay, now exceeds a crore of rupees a year; but 
they found that the field for the construction of new works of 
any magnitude on which the net revenue would exceed the 
interest charges was very limited, being restricted to the 
Punjab, Sind, and parts of Madras, and that the tracts in which 
most of such works could be constructed w^trre not liable to 
famine. They recommended that such w'orks of this class as 
were feasible should be constructed as soon as possible, as 
they would not only be profitable investments, but would have 
a protective value in increasing the food supplier of the 
countryv They recognized that irrigation works could not 
possibly prove directly remunerutive in the areas where pro 
tective ini^tion was most urgently required, such as the 
Deccan Districts of Uombay and Madras, the Central Pro¬ 
vinces, and Bundelkhand; but they were of opinion that such 
works might be undertaken in these tracts os would lend to 
reduce the ocst and mitigate the intensity^ of future famines, 
although they would not pay' much more than their working 
expenses. For the protection of the Bombay Deccan they 
recommended the construction of storage works, like I-akes Fife 
and Whiting, in the Western GhUts, where the rainfall has 
never failed even in the driest years. For hfadms they recom¬ 
mended a detailed investigation of the old Tungabhadra 
project, or some modification thereof, and of a scheme for a 
storage work on the Kistno, on the understanding that it was 
not essential that either scheme should fulfil the conditions of 
a productive work, provided that it would affonl, at a reason* 
able cost, reliable protection from famine to the districts which 
arc now most liable to It. They also proposed that Govem- 
meni should undertake the construction of protective works in 
the rice^wing districts of the Central Provinces, and recom¬ 
mended the Ken Canal project in Bundelkhand and the 
emminaticwi of the rivers which traverse that territory for sites 
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for storage works. The investigacions which have been under- 
laken in the Rijputacw Slates were also started on the lecom 
mendalion of the Commwsion^ who proposed that they should 
be extended to the Central India and Kathiflwdr States. The 
Commission further sketched ont a rough programine of new 
Major works to be constructed in diflerent parts of India, 
which would cost not less than 44 crones of rupees, and would 
result In an increase of ^+500,000 acres in the Irrigated urea. 
It was estimated that the conatruction of these wtjrks would 
impose a permanent )'early burden of nearly 74 Lakhs on the 
state, ihrtJUgh the excess of interest dwiges on capital cost 
over the net reiienue due to the works. Against this would have 
to be set, however, the reduction in the cost of future faminea 
resulting from the construction of the works, which, the Com¬ 
mission thought, could not be estintalcd as likely to average 
less than 31 takhs per annum. The lialance of 43 lakhs would 
represent the net annual coat of the works to the state, or the 
price to be paid for the protection from famine which the 
works would afford, and for all other indirect advantages that 
might be attributed to them. The Commission also called 
attention to the fact tlmt the area actually protected hy private 
irrigation was greater than that which is dependent on all the 
works constructed or utaintained by the state % and considered 
that a great deal might be done to encourage the extension of 
such works by a mom: liberal and elastic sj-stem of Govern¬ 
ment loans, by granls-in^id in famine tracts and by' other 
means. The CommiJSSton WiTCrCt however, of opinion that, 
although much could be done by irrigation to restrict the area 
and to mitigate the cost and distress of famine^ India could 
not be entirely protected from famine by means of irrigation 
alone. They estimated also that, if all the works which 
they proposed could be constructed, they would not intercept 
for purposes of irrigation more than aj per cent, of the 
volume of water which novr, unused, flows onward to the 
sea. The practical application of these proposals is under 
consideration I and the annual allotment from revenue for 
expenditure on irrigadon projccia, which stood at one crort 
between 1900-t and 1903-4, has now (r9^4”5) been raised 
to 1crores. 

The relative merits of raila-ay's and irrigation works as a 
means of preventing famine have erften been the subject of 
discussion, but the claims which may be made on behalf of 
cither ore not conflicting, for the means of production and 
dwtribution n!usi bu regarded os mutually supplementary. 
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Jamine Railways do not, like canals, the rood-supply of the 

protcctidD. jjigjr render possible the transfer of surplus sup- 

pHcs to parts which require them. They are the only means 
of ensuring a food-supply in times of famine to many tiacts 
where irrigoiian is impossibk: or could only be supplied at a 
prohibitive cost Again, the protective value of many of the 
most important irrigation works, such as those which have 
converted into unfailing granaries the unpopulated and un¬ 
cultivated wastes of the Punjab and Sind, depends on the 
existence of lailuays by which the surplus pfoduce may be 
readily and cheaply distributed- It may be that the construe^ 
non of a pmiculaj railway might well have been held in 
abeyance in favour of an irrigation work, or vice versa; but 
improvement in the means of producuon and of distribution 
rnust nevertheless proceed concurrently. The sTnallncss in the 
difference of prices Ln all parts of the country during the 
famines which have occurred since 1S96 is the beat justihea- 
lion of the policy of railway extension as an alleviatEan of 
famine. Irrigation works can do much, but they cannot by 
themselves give as complete or universal protection as is 
required. 


NirMgation 

inland navigation and irrigation are closely connected, for 
depends for its fullest development in India on the con- 
uBvi- stTuction of canals. If the natural waterways of the country 

gAtion. jjg iQ jjg miyjyjj) ijip utmost for the purpose of cornmunics' 

dons, it is as necessary to connect them by navigable channels 
as it is to tap their waters by canals for purposes of irrigation. 
At fiTst sight it may appear that the same channels might be 
rnadu to serve both purposes, and that when the great cost of 
constructing a large irrigaiJon canal has been undertaken, there 
should be no hesitarion in incurring the extra espenditure' 
required to render it navigable. Even if the rev'enue to be 
anticipated from navigation dues should be insuJficieiit to yield 
on adequate return on the additional capital outlay involved, it 
may be admitted that urtrcmunerativc expenditure of this kind 
would be justified if there were a certainty that the canal 
would be extensively used for navigation, that a new line of 
communication would be established, and that a material 
saving would be effected in the cost of transport. .Apart, 
however, from all quesrions of cost, it has been found that the 
exigencies of itiigmion and navigation are not always com- 
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putible^ imd ihai traffic \& not attracted to a ravigahJe canal 
which does not pass thTOUgh large cities of iraporiAnt trade 
centres,, or which is not in uninterrupted connexion either 
with the seabourd or with the watemui's which form the most 
convenient outlet for the pfoducE of the tract whkh the canal 
traTcrses. Hence it happens that irrigation oumls are not 
alwa)'S suitable for navigation, and, on the other handf that 
many canals have been constructed for purposes of natigadon 
only and do not irrigate a single acre. It will be ^venient 
to coiMider in the first place the system of irrigation caiials 
which are also navigable^ 

The two most important na^^blc systems of irrigation worts 
are the Godavari and Kistna Canals in the Madras Presidency, 
The total length of the main canals and branches of these 
systems is 506 and 372 miles respectively, of which 4^3 and 
3J2 miles are navigable. There were strong reasons for 
applying these canals to navigation. During m^y months 
in the year they carry away all, or nearly all, the river supply, 
and so cut off the upper waters of the nvers from the seaboaid. 
They traverse flat and fully cultivated deltas, in which there 
are no great falls to be overcome, and whkh are ill provided 
with toads of other mexns of commuiucalion, while the ^ple 
on the coast are accustomed to the use of boats. The navigable 
canals which have been made mdiate from the h^ works at 
Dowlaishwetam and Bcawida towards the sea, wbidi connects 
their tower cmJs, while the ht*d of each system U connected 
with the other, with the upper waters of the Godavari and 
Kisina, with the Buckingham Canal, and with the railway 
system of the country. The total number of boats entering 
the two systems annually is about 80,000, with a tonnage 
estimated as varying from 700,000 to 800,000 tons, ^d there: 
is also a small amount of raft traffic. ITie facilities for 
navigation bjc undoubtedly a great boon to the cultivators 
and tend malerially to reduce the coat of transport j but 
although great use is made of them, it cannot be said that 
navigation even here is directly remuneradre. 'llic navigation 
receipts, whkh have been maierially affected by the opening 
of direct rail communication along the east coast, average only 
11 lakhs per annum, and do not as a rule exceed the working 
expenses, so that there is little direct return on the expenditure 
incura'd in rendering the canals navigable. On the other hand, 
the assessment on the iirigaiL-d hmds would no doubt have lo 
be considerably lower if the people did not enjoy their present 
advantages of cheap transport. 

A a a 
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KnrnooU The oh!)' other irrigation, work in ^radras which has been 
adapted for navigation is the Kumool-Cuddaptah Canals bait 
here the conditions are iiery unfavourable. The canal is 
navigable throughout its entire length of 190 milea^ in which 
there are no less than forty locks. It lms» however, no water 
connexion with the seaboard, although it is connected with 
two railways, at its iC9th mile and at its tail (Handyil and 
Cuddapah). The traihe is practically nii^ although no navi¬ 
gation dues are leviech while the navigation chaiges es^ceed 
Rs. 10^000 a year.. The od^'antages of navigation would 
probably have been more appreciated if the complete Tunga^ 
bbadra project as originally conceived had been carried out, 
if a navigable ctmnexion with the seaboard through Nellore 
District had been provided, and if large storage works I'tad 
been constructed on the Tungahhadra so as to ensure at all 
seasons an adequate supply for purposes of navigation. How- 
ever this may be, there is tittle prospect of navigation ever 
being successfully developed on the existing c^imh 

Narigabte The three Major irrigntion works in Bengal have all been 
adapted for navigation, 'the Orissa Canals comprise 2S0 miles 

Bea^ of main canals and branches, of which io| are navigable^ as 
is the whole length of the hlidnapore Canals (7? miles). It 
was originally proposed to connect these two systems by a 
high'level canal, which would afford a continuous water 
communication between Cuttack and Midnapore and thence 
to Calcutta; hut this oa-as only carried a.v for aa HhadraJch on 
the Salandf river. In the absence of such a connecting lint, 
tl^e boats on the Orissa Qmals proceeded to Calcutta via 
Chftndbdli and the Itay of Bengali But in order to provide 
inland communication for small craft, the Orissa Coast and 
Hijilr Canals, which are purely navigation canal% w'cre sub¬ 
sequently constructed; imd there is now free and uninterrupted 
water communication at all seasons between Cuttack at the 
head of the Orissa delta and Geonkhali, near the confluence 
of the RupnSrlyan and Hooghly rivers a few miles above 
Diamond Harbour* The constniction of these two navigation 
canals has not resulted in such an increase in traffic on the 
Orissa as was anticipated- During the year tpoi-j 

the combined navigation receipts of the three ca n A l g were IcS-s 
than Rs* 1,40,000, ojid the net revenue did not amount to 
Rs. 23,000, although the capital espenditure incurred on 
account of navigation alone cannot be estimated at less than 
a cTore of rupees* Evun less favourable results may be 
anticipated in future, as the traffic ts affected by the recently 
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CDn^tiuctcd fixietisions of the Eeiifi'^l-K^Epur I he 

Midnap<tre Canal baa been more successful as a navi^^iion 
work^ hut here also the traflic is likely to be affected by the 
railway^ 

The three main canals of the Son systcin, with an aggregate 
length of 2 i 3 miles, are all navigable iind tail into the Ganges 
at Buxai, Arralv and Dinapore. Tite traffic has always been 
very moderate, and the tolls do not cover the working expenses 
dee to ruivigation. During the last two years the receipts have 
suffered serious diminurion in oonsequence of ^ opening of 
the MughaJsaiai Gayl Railways in they did not amount 

to R-s. i9,ooo» which is about a quarter of the average for 

the three years ending Morch, ^ , 

In the United Provinces the main lines of the Upper *md Na^aoo 
Ivov^-er Ganges Canola (275 milts) and of the Agra Canal 
(tog miles) are navigable throughout. The Ganges systems Pwriu™. 
art connected with the Canges river at CawTipore, and the 
Agra Canal has a channel leading into the Jumna nvef near 
Agra, while it is connected at its head, by means of the Olthla 
navigation channel, with the Western Jumna Canal in the 
Punjab' U might have been expected, iberefore, that a 
considerable through traffic to Calcutta would be developed, 
but as a matter of fact the traffic is purely Uxal and of 
inccmsiderahle volume. The average number of boats pljung 
monthly on the canals io the Unitod Ptovorvees « less 
*e (3 and the traffic receipts do not average more ihoii 
rI ts.ooo per annum, which is about half the amount of 

navigation working expenses. ^ t „ - 

In the Punjab the only navigable canals arc portioofi of the Pnayib. 
Western Jumna and fshhind systems. The former is navigable 
from its head to Delhi, and is then, as already stated, connected 
with the Agra Canal and the Jumna. A portion of the Hiost 
branch is also navigable, the tolol length of navigable choniwls 
being 207 mil®^ Sirhind Canal is navigable for iSo miles, 
or from its head at ROpar to FeroMpore, where the canal 
connects with the river Sutlej, and there is a continuous 
vraterway onwards to KftrichL 'The boat itaffic on the^ 
amals is so insignificant that the denub arc not recorded, 
and the boat-tolls «n both together amount to le« than 
Rs. 5,wo per annum. There is, howev^. a considerable r^i 
traffic, particularly on the IVcsiem Jumna Canal, where the 
rafting dues average about Rs. 40,t»o p« OJtntmu The rafts 
consist prindpolly of timber, sleepers, scantling, and bamboos, 

1 tbr Art* CmhiI wu elwd to mviRalkm ia ^9*+- 
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which are floated down from ihe hills to the <anal heads, ^nd 
are then passed into the canals. These rafts used to pass 
down the rivers before the canals w'cre constructedi but the 
abstraction of the whole of the coEd^wtsither supply has 
rendered the canal route necessary-. 1’he effect of cotUitructing 
the canals has therefore been to divert rather limn to create 
traffic. 

Sind. Inundation canals are not adapted to navigation, w-ith the 

single exception of the great Fuleli Caiml in Sind, which enjoys 
on almost perennial supply and is so situated that it has been 
possible to render it navigable at a very moderate cost. The 
Kastem Nlra, which Lakes off from the left bonk of the Indus 
above Sukkur, is also navigable all the year round. 

Ni»J^!ion Besides the state irrigation works which are also navigable 
wSch m Madras and Bengal possess other canals which have 

itDi ■Jhi been constructed jfoltly for purposes of naiigation. In the 
former the most important work is the Buckingham Canal, 
Madras. connected w ith one of the benches of the Kisina 

system and then, prooeediiig almost due south, skirts the 
Coromandel coast for s, distance of ads miles, and passes 
through Madras city. Jt is a tidal canal, and costly locks 
have been required at each of the numerous river-crussings, 
so that the capital cost of the work amounts to nearly 90 lakhs 
of rupees. Theitr is a moderate irafEc on this canal, on which 
more than 200,000 tons of goods are carried annually; but 
this also has been affected by the extension of rail cornmu^ 
nication along the cast coast, and the navigatian receipts do 
not fully cover the working expenses. Nevertheless the w-ork 
must be regarded as one of oonsidcnibie public utility. There 
is also a na^gatlon coast canal In Tanjore District, known 
As the Vcda,Tanniyam Canal, and a small canal connected with 
the Chilka Lake in Gonjam District. Madras possess^ no 
other navigable canals, but has many miles of natural waterways 
formed by river backwaters, especial (y on the west coast, and 
on these there ts a very- considerable traffic. Mention may 
also be mode of the works on the first rtKiky- barrier on the 
Godivari, at Dummagudem, j 20 miles above the head of the 
Godilvan Canals at Dow-Iaishw-enim, which render that ri^-er 
navigable for boats to the fool of the second barrier, a distanoe 
of tSS miles. 

Bengd. Reference has already been made to the Orissa Coa-st and 
Hijill fidal Canals in Bengal. There are tw-o other important 
worlw in the Province, the Calcutta and Eastern Canals, and 
the MadLt Rivers, fhe former consi.st of short lengths of 
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locked canals and open channels which hai'e been made fOT 
the purpose of ctwinKiing many of the natural HvCKhannels 
in the deltas of the Ganges and the Brahmaputra, so as to 
provide a continuous interiCHr line of commimication between 
Calcutta and the Sundarbans, iCaalem Bengal, and Assam, for 
the benefit of steamers, flats, and small craft constmeted for 
inland waters. These works are of great importance, for they 
comprise a length of 735 miles of navigable canals and river- 
channels. ITiere Is a great deal of traffic, the average tonnage 
of cargo and paasengepbosits amounting to over 1,000,000 tons 
a year. The works are more nearly self-supporting than any 
other lUH-igation works in India- The capital eKpenditurc has 
been about 6E lakhs, the as-emge annual receipts amount to 
4^ hikhs, and the ntt revenue exceeds lakhs- I he Nodb 
rivers comprise the Bhagirathi, the Jalangf. and the 
bhanga, which constitute the upper waters of the Hoi^ghly. 

These rivers have not been canali7jed* nor ho-s any capital 
expenditure been incurred on navigation wofkx. Steamers 
can tiuxigaie them from July to October, but in very dry 
years they are not open even to small craft throughout the 
remaining months. Some expendiiure is incurred annually 
in keeping open the channels, which have an aggregate len^h 
of 471 miles. 'I'he aggregate capacity of the boats using 
them amounts to about 500,000 tons per annum, and the 
tolls to I Iflkh, the average working expenses being about 

Rs. 1,30,000. __ 

tn Burma, which abounds in natural w'atera'ays, there are “■ 
only two imprntant navigable canals^ the P^-Sittang and the 
Sittang-Kyaiklo. These are maintained by Government, but 
no capital expenditure on them has l>«n recorded. The 
receipts on the former amount to about Rs. 1,40,000 per 
iinnum, but do not cover the working expenses. On the 
latter no revenue is realued, but about half a lakh is spent 
annually on maintenance. Some espendiiure is also incurred 
on the consen’ancy of navigable rivers, so a-*i to fadhtatu 
nadgation. 

From the foregoing description of the nav^bte canals in 
British India ft will be seen that not one of them, whether 
intended primarily for irrigation or constnicled soldy la a navi-« mviE*- 
(ration work, is direedy remunerative, and dial in many cases 
the navigation receipts do not cover the working expenses. 

The extension of navigation w'orks must therefore depend ibr 
iis justification on the benefits which the country will derive 
from a reduction in the coat of transport- This reduction will 
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be real and niateriol only in those tracis where the public 
can he trusted to themselves freely of the adv-jintages 
aflftfed by w-ater cominiiiiicaiiorui. There h no Province in 
which facilities for navigation are so likely to be appreciated as 
in Eastern Bengal, with its dense population, its thriving 
industries, and its innumerable river channels. There is great 
, scope for further cKtensions of inland navigation in this tract ^ 
and if the works ail I not prove directly remunerative, they ore 
not liJtely to impose a heavy permanent charge on the state, 
while they will be of great value in increasing the wealth of the 
community. Navigation advantages have also been fairly 
appr^iated in the deltas of Orissa and Madras, and have 
certainly proved of great value to the eultivaiors* Elsewhere, 
as on the Kumool-Cuddapah and Son Canals, or the great 
perennial canals in Northern India, navigattuii may be re¬ 
garded os a fai|ur*i. Not only have the worts required in 
cQMcxion with it been very costly, but the people have 
cvbced no desire to avail themselves of the means of naviga 
tion afTorded. 'Phere is, moreover, another objection to the 
cornbinadon of navigation with irrigation on perennial canola 
which deserves notice. Navigation is not only costly, but 
caniwt be maintained during seasons of short supply without 
detriment to the efficiency of the canal as an irrigating work. 
In genend it may be said that, outside the deltaic tracts in 
Bengal, Orissa, Madras, and Sind, navigable canals w-ill never 
be of much use or value as a means of inland commutikation. 

We have hitherto referred only to navigation works by which 
the natural waterway of the country have been artificioJly 
connecietL It remains u> consider briefly the value of these 
waterways themselves as a means of inland communication. 
Some of the large rivers of India, such as the Narbadi and the 
rapti. are unfortunately, by reason of their rocky beds and 
swift doods, practically useless for navigation except at tbeir 
mouths. The Indus, the Ganges, and the Brahnmjmtra are 
navigable by steamers all the year round, or for tbe greater part 
of tbe year, for hundreds of miles above their mouths, or above 
the he^s of the navigable canals traversing thdr deltas. The 
Indus is thus constantly navigable os high as Uera hmail Kh^rt 
in the NorthAVest Frontier ProWnce, 800 miles inland and 250 
miles beyond the Sind border. Its tributaries, tbe ChenSb and 
the Sutlej, are open to small craft all the year round, but there 
IS litde traffic above Chiniol on the former and Feroieport on 
the latter. The Fuleli Canal and the Eastern KHra may be 
regarded os navigable branches of the Indus. Tbe Ganges is 


navigable as high as Cawnpore^ and sltamere also i>ass up the 
tiogra as far aa Fyxibfld. Steam navigaiion tm the Indus and 
the Upper Ganges has, however, been greatly reduced by the 
devdopmeni of rail traffic, though on the Bengal portion of the 
Ganges it is still active. The Brahniapuira is nav^able by 
steamers as high as I>thftigarh, and there is steam navigation 
on its tributary the Surma as far inland as Sylhet and GtehSr. 
The Hooghly is narigable all the year round up to Nadia, and 
steamers can pass up the NadiJl rivers abov'c this point from 
July to October. The great rivers on the oast coast of the 
Peninsula—the MahSnadi, the Godftvari, and the Kistna—are 
all navigable for some distortce ab^^vc the heads cqf their deltas, 
but the traffic on them is not very considerablfc Many tribu¬ 
taries or branches of these rivers are also navigable during the 
monsoon morLths, and several urc open to small craft all the 
year roundi There are, in effect, all round the coast Innumer' 
able small rivets, creeki and backwaters alfording facilities for 
w'ater transport which ate fully utilised by small native craft j 
but outside the tone of such operations inland nav^tion is 
practically confined to the deltas and to the vaJle;j‘s of the 
great rivets which form the natural waterwaj’s of the country. 

As to Burma, there is no Province in whkh the natural 
waterways afford greater facilities for inland navigation, t>r in 
which it [s more extensively practised. In the Arakaii 
Division the Mayii and Kakdan rivers are navigable by- 
steamers during a great part of the year for distances uf 50 
and 90 miles respectively above Akyab. Many of the other 
rivers which fall into the Bay of Bengal are similarly navigable 
for some miles above the seaboard, and native croft can of 
course proceed much farther inland. Farther east the great 
Irrawaddy river, which traverses nearly the w-hole length of 
Upper and I^wer Burma (excluding Tenasserim), is navigable 
by steamers at all seasons of the year ss high as Bhamo, or 
more than 500 miles from its mouth, and stvam launches and 
country boats can proceed much higher, or for some distance 
to the north of MjitkyiniU The numerous deltaic channels 
which fall imo the Bay of Bengal from the Irrawaddy form 
waterways connected with the main river and with the sea, 
which ore for the most part navi^blc throughout the year, 
while higher up many of the irihutariea of this river are 
ruvigable for some distance above their confluEmoe^ Of these 
the two most important are the Chiudwin and Myitnge rivcTs. 
the former of which is na^-igable by steamers during the mon¬ 
soon as high as Homalin in the tw-euty-ftfth parallel of latitude. 
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and by smaJlef craft as for as KyauL^. Karther east ajjain 
are ihe Siitang and the Salween rivers» both of which dischaigc 
into the Gulf of Martaban. The fbnnur of these is navi^blc 
by small sieacners during the monsoon as far as Toungody and 
for small craft as far as Pyiiumma in Upper Burma. All these 
rivers have numerous navigable aifluentSH and branches or 
mouths which spread fanlikc over their deltas and are m 
navigable corncnunication with each othun There are aJso* all 
round the Burma coasts innumerable creeks and E>ackwaters 
open to steamers or smaller cmft. 

*1 be tolls charged for nangatlon var>' very much on different 
“**■ works, and cannot be easily compared. In the United 
Provinces and the Punjab monthly or quarterly charges are 
made according to the siic of the boat, which b then free of 
the canal during the period for which the pass is given. On 
the Fuleli Canal in Sind the ^te s^-stem Is adopted. In 
Bengal the charge depends on the maundage, which is taken 
roughly as half the displacement measured in cubic foeL 
There are fixed rates per loo maunds for ditferent reaches, 
which vary with the length and other circumstances. In 
Madras the Bengal S)-5tem of distance-tolls on all vessels 
plying between certain stations w'as Driginally in force i but 
has been replaced by a system of annual and short-term 
(6 weeks) licences, for which moderate fees are charged, and 
which leave the holders free to navigate all parts of the con- 
ne^ed waterway systems. In Burma nalegation tolls are 
levied only on the Pegm-Sittang Canal, where they ore charged 
on the carrying capacity of the boats expressed in Isaskets of 
paddy (^unhrisked riot'), and on the Shwetachaung Canal in 
Mandalay District, which is tiavigable for about miles. 
Conservancy or registration fees are sometimes charged on 
vessels navigating the large rivers. On the Indus the charge 
IS at the rate of Rs, 4 per annum per maund of registered 
burden for native craft, while steamers which pay no port dues 
are charged three times this amount. 

Navipibtc The comparative merits of railways and navigable canals os 
means of^ communication have sometimes been discussed. 

railway. The principal argument in favour of the latter is that the cost 
of haulage or transport is less. On the other hand, canal 
routes are more devious j cross-communications or connexions 
between different systems are more difhcult; feeder 
cannot be taken into new' areas of supply with the some 
facility aa feeder railway's | the time occupied in transport on 
canals is much greater; and, lastly, there are many tracts in 
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which canal imvlgation caimot be mainlained, even at great 
expense, ivitbout the diveriaon md absorption of a 
volume of v^tcr which might be more advantageously 
for irrigation. The compartson of these advantages and dis¬ 
advantages is, however, only of academical inteiesL The 
commercial, the administrative, the militar>', and even the 
aerictiUunil needs of India could nev^r have been met by 
means of navigable canals alone; and the real qu^tion not 
of the comparative mtHts of canals and railwaj’S, but whether 
in particular cases navigation canok may not suffice for im¬ 
mediate requiTcments. or may not sene as ^efut supplements 
to railway facilities already provided Individual cases of this 
kind must be considered on their merits, but it ta noteworthy 
that there is hardly a single tract in which navigable canals 
have been made by Government in which a nuiway has not 
been subsequently constructed. There may be now. or evrat 
ually, room for both, but the fact that the con^ctKHi of a 
railway causes a very serious diminution m the volume ol 
previous canal traffic Indicates that the lower of haul^ 
on canals caitnot in many cases be set against tbt othw 
advantages which may be claimed for railways. It may be 
said that during the severest stress of recent famines always 
have sometimes failed for a rime to cope fuliy with the 
situation, but this has been generally due to the rant of 
a resenc of tolling stock, arvd midgation canak would ^ 
equally liable to failure from insullicicncy of cargo boats. It 
indeed, difttcult to conceive any practicable system of m^gab e 
canals by which the CJtigendcs of fammcdiairessed districti 
could have been met as effectively as by the existir^ ^work 
of railways. Lastly, it may be said that, whatever the com- 
paiativc capital cost of navigable canak and railways may be, 
the former have never proved directly Temuncratiye. whereas 
the latter yield on the whole a net revenue which is more 
than sufficient to cover all the interest charges on their capital 
cost. Much can, no doubt, still be done for the imprwem^mt 
of communicattons in the deltas of Eastern Bengal and similar 
areas by impr^iving the open watcra^iys of the country' 
connecting them by navigable culs, but outside th*M ^ 

field for the extension of inland navigation cannot be regarded 

as either wide or promiring. 


T. Hichaw. 
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CHAPTER VII 

RAtLWAVS AND ROADS 
Raihvays 

Railways had been ^forking in En^tard fw severai y<sars Intfodac^ 
before any steps were taken lo construct them In India, and 
ii was not until 1S4S that the first reference was made on the 
subject by the Court of Directois. In that year app! 5 <^lons 
receh'ed by the Court from private parties for co-operation in 
opening railways on an exiensivu scale in different f^Jts of 
India were sent to the Govemor-Gcneral for report, with the 
opinion that the enterprise would only be profitable where 
proportionately large returns could be obtained to meet the 
great expense of construction and working. The Court con¬ 
sidered that, independently of the difficulties cominon to rwl- 
^ays in all countries, India would present special and peculiar 
obstacles, such as floods, storms, damage by insects and by 
the luxuriant tropical vegetation, and the difficulty and expense 
of securing the services of competent cnginKte, So doubtful 
were they of the feimhility of the prtjposals that they r4<»m. 
mended that the first attempt should be made on a limited 

scale, , • 

As a result of this reference, oontracU for the constnictton 
of experimental lines were entered into with the East Indian 
Railway Company, for a line from Calcutta (Howrah) to 
Rilniganj (r)0 miles); with the Great Irvdtan Peninsula Rail¬ 
way Company, for u line from Bombay to Kaly 5 ii (33 miics) j 
and with the Madras Railway Company, for a line from Madras 

to Arfconam (39 miles), . t. u 

Later, the Directors began to realize that, without the 
niaterial appliances which facilitate and cheapen the of 

communication and production, there could Iw no rapid pru- 
cress in the country either morally or materially, or in the 
efficiency' of the administration; and they expres^ the wish 
that India should, without unnecessary' loss of time, posess 
the immense ad^-antage of a regular system of railway com* 
munication. 
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Loid Dili. The question was reviewed by Lord Dalihousie in an 
exhaustive minute written in He urged the importance 

of a speedy and mde introducUon of railway communicadems 
throughout India; he pointed out the great social, polidcal^ 
and commercial advantages of constnicting railways between 
the chief cities; and he specially recommended that, in the 
first instance^ a system of trunk lines should be formedt con¬ 
necting the interior of each Presidency with its principal port 
and the several PreBidendes with each other. The trunk lines 
proposed were: a line from Calcutta to Inhere; a iine from 
Bombay to some point in Hindustaji, or nltemattvely a line by 
the Narbada \alley to meet at some point the line from Calcutta 
to Lahore; a line imittng Bombay and Madras; and a line from 
Madras to the Malabar cotet. 

Trmnk The Court of Dircctois accepted the general plan proposed \ 

complies' had been farmed 
for the construction of nearly 5,000 miles of line, with a capital 
under guarantee of £53,500,000 Sterling, Thus was laid the 
foundation of the system of railways now existing in Indin^ which 
amounted on Juno 30, r9o5, to 2^,054 miles, and whicl^ 
radiating from the ports of Calcutta, Bombay, Madras, Karachi, 
Chittagong, and Rangoon, literally extends throughout the 
length and breadth of India, and Connects, or is in process 
of connecting, every dly of any importance and every 
J'^rovince. 

A few trutifc lines, notably the Bombay-Sind, the Bengal. 
Assam, the .Assam-Burma, the north and south broad-gauge 
connexions, and the linking up of the metre-gauge systems of 
Northern, Central, and Southern India, still remain to be con¬ 
structed; some large tracts of country have not yet been 
opened up by railways; and many railways require feeder 
lines. AU these projects arc now being taken in hand, in the 
order of thoir importance, as funds become available. During 
the six years ending 1905, the length tipcned for trafhc was 6,014 
miles, or considerably more than was odded during any similar 
period. But even at thjs rate- the development of railway oom* 
municalions is regarded by many as rrot so rapid as the circum* 
stances of the country require and wxmld justify. The hindrance 
to a quicker expansion has been mainly financial. 

^ Crj The Eut Indian; [jj the Grat Indun Pcfilnstila; 1^3} ihc 
(4) ^ IkMoUj, Bfljodn, and Cestral India j (jjtbe EMterti ffijthe 

liidian Bruch, atm tlu Ocidh ud KnliJIkhuMl; (7) Uw Slad, Fujih, tai 
Deltii, now Bicrgcd in the rfonh-Wcftem State Railway; ami (S) ibeCrimt 
Soathera of India, bow the SMlh Tndiu Railway. 
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All the origiM applicants for conc&^itons for the promotion 
nf railKnys demanded that a mininum return should be gomim- 
teed by the Government on their capital; and as companies 
could not be promoted witbwji this condition, u grantee of AdepUfla 
e per ccnh was eventually agreed to, coupled with the free 
grant of all land needed. In return, the companies were tyn™. 
required to share surplus profits half-yearly with the C^vem- 
nteni after the guaranteed interest for half-year had b^ 
met, eKchango for the remittance of mtercsl charges being 
reckoned at to the rupee; to sell their railways to the 
Government after 35 yeans, at a tale specified ; and to permit 
the Government to eserri.-se the closest control over 
pendittire and over the muJiageitient and working of the line. 

These conditions would have been favouiable to the Govern^ 
ment if the guarantee had been earned. But all cipectatjons 
in regard to profits were destioycil by the heavy outlay on the 
construction of the lines. The science of construction had 
not reached a high state of development, and the general idea 
seems to have been that railways could not be efficiently 
managed unless they were built to a standard which wm far 
in excess of the needs of the time. There were no engineers 
in India qualified to construct railways, and men had to he 
procured ftom England, who were necessarily ignorant of the 
country, its conditions, and its language. They had neither 
espericnoe of India, nor history to guide them ; and there was 
no oreaniaation of labour in existence for works of such magni¬ 
tude. They had, consequently, to Icam by practical espenment 


what to avoid and what to adopt- , , 

The Goveminent officers in India on whom fell the duly of 
criticism of schemes, approval of works, and general control 
over expenditure, were themselves unCamiliar with railway 
practice. They could not therefore render any professional 
assistance to the engineers; and their supervision and condol 
was carried to a degree of mmuiuness which led to the appoint¬ 
ment of a Committee of the House of Commons in 1857-® 
inquire into the delays iillegod to have occurred in the eon- 
■itruclion of Indian railways. 

The difficulties were rttflecied in the work done. The 
standard of constructitm. was far higher than required for ^ 
the conditions of the country, or for the actual work which the 
railways were designed to perform. Cdnvcnienoes were pro¬ 
vided which, while in themselves desirable, were unnecessary 
for the safe or efficient operation of the railway ; and theexpen' 
mental lines were buiU with a double track, the necessity fur 
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which did not ajise till a generation later* A further increase 
in the cost of construetJon tins caused by altemiions in thcr 
routes after work had been actually commenced* The out¬ 
break of the hJutiny in 1S57 added to the burden, by throwing 
everything into confusion and causing the suspension of atl 
work for a tin]& ConsetjuentljiV the earnings, which might have 
been sufficient to pay interest charges on a reasonable cipendi^ 
ture, proved inadequate to meet the guarantee on the oiJtJay 
actually incujred, and Government had to make good the deficit. 
Loh di« Later, when business had dereloped and the earnings for the 
whole ytsir were suflScient to cover the interest charges, the 
profits, opetation of the clause in the contract requiring surplus profits 
to be divided halLyearly deprived Government of the benefits 
of the first half of each year, when traffic is always much higher 
than in the second half, and left a deficit on the whole year's 
transactions. 

Mutiny brought the strongest possible proof of the 
of milway for improved means of communication. Several 

irvteiaii. ■ efforts were made to get schemes promoted by unassisted private 
enterprise; but money for railways in India was not obtainable 
in London without some form of Government guarantee, and 
in ^ery case the Secretary of State had eventually to guarantee, 
as in the previous cases, a minimum dividend of 5 per ceut 
As these railways were brought to completion, and failed to 
earn the guaranteed interest, the deficit to be met by the 
Government kept inen^ing in amount, until it reached the 
Urge sum of lakhs in the year 1:868-^, 

^^Tiilc, however, the deficit on the railway account was large, 
ttwdc ID trade and rev^ues of the country testified to the value of 
wn* the new means of communication which had been provided. 
K^o^o [n 1851-2, the year before the first railway was opened, the 
total value of the export and import trade amounted to 
j2 cfores, and prior to the introduction of railways had varied 
very little from year to year. After their intioduction, the 
value of foreign trade kept steadily progressing until in i SdS-g, 
when 4,oaS miles of railway were open, it had risen to crores, 
or more than double what it was before railways afiforded cheap 
and easy transport An improvement in general revenues ac- 
comp^roied the improvement in trade* These solid advantages 
fully justified the deeisjon of Lord Daihousie's Government 
and more than compensated for the financial loss ari^ng out 
of the guarantee j and if the country had been financially pros¬ 
perous at the time, perhaps undue weight would not have been 
attached to the deficibt in railway earnings. 
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But there lukd recenily been a general rise in. prices and T>t*a«dli 
wages, and every branch of the senice required money 
t^ecessar)' improvenients in administration; the situation was syitcfn. 
further aggravated by the Qrissa famine of 1865-7, fallowed 
by the proiortged drought in the United Pitjvinccs and R^J- 
putlna in 1868-70, and it was found impossible to maintain 
imaiicial equilibrium- Tbe increasing demands for guaranteed 
interest, therefore, pros'ed ejttremely tnoonvenienty and the 
whole guarantee system fell into disrepute. Private enterprise 
still held alijcf from railway projects witbout a guarantee. The 
provision of milway communication was consequently not 
keeping pace with the increasing requirements of tbe country, 
the progress during the preceding ten years having averaged 
kis than ^50 miles of new line each yeair. The guaranteed 
railways, it was consideredr had cost a great deal more than 
necessary, became of the absence of any incentive to keep 
down expenditure; and the Government of India believed that 
railways could be more cheaply eonstrticted and more economic¬ 
ally aoriced by the direct agency of the state, while money could 
be borTowL*d at a lower rate than was paid under the guarantee, 
proposals, ihcteforet were made in 1K67 to introduce this latter 
(nethod, but were not accepted by the Secretary of State. In 
1869 the Goi.'emment of India again pressed it* suggestion, and 
obtained ijanciion to the discontinuance of the guarantee 
system and to the introduction of a state railway scheme. 

The charge on the revenues of India under the guarantee Alloii^i 
sptem then aiTLOunted to about £1,500,000 sterling, arid it was 
considered that £1,000,000 might be appropriated annually rifiw^yv. 
for railway extension by ditKt Government construction. The 
guaranteed raila'ays, which had been constructed on a gauge 
of 5 Tl 6 inches, had cost about £ 17,^000 a mile, and at this 
rate it was realixed that progress could not be very rapid. It 
was, therefore, decided to build the Btatc railwa)’s on the 
metre gauge \ but it was found that progress was still not rapid 
enough, and in 1875 the nmourt to be spent annually on 
railways was increased to four crorcs. But soon afterwards, 
w ar and famine reduced tbe funds a^-ailable t and a great part 
of the expenditure was devoted to the conversiont for straJepc 
reasons, of the recently begun Indus Valley and Punjab 
Northern State Railways from the metre gauge to the standa^ 
of the lines which lay between them and the rest of India. 
Application had, therefore, again to be made to companies 
to construct railways under a guarantee. The system now 
adopted was distinguished from the old guarantee and the 
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Slate systems, and the lines promoted T*cre called 

^ State Lines worked hy eompanies,’ but practically the only 
difference between these md the uid guaranteed coitipani^ 
ims that the terms were easier for the GovemmentH The lines 
so promoted were the Indian Midland 038^-5), now merged 
in the Great Indian Peninsula, the BengahNagpur (1883,-7), 
the Southern Mahmtta (1882)^ and the Assam-Ber^al (1891) 
Railways; with a total length exceeding 4,000 miles. 

By 1879, the continued iall fn the gold value of silver and 
the series of famines between 1874 and (878 had so disturbed 
the ftnancial position of the Government, that the question of 
providing funds for the construction of railways in India was 
referred to a Comnuttee of the House of Commons. This 
Committee ad\'ised that the total to be borrowed in any year 
for both mil way and irrigation projects should be limited to 
the amount which could be raised in India without unduly 
depressing the market: a total that was estimated at crates, 
of which 2 cranes was assigned to railways. It was obvious 
that not much progress could be made with SO small an outlay, 
and the Government again endeavoured to attract unaided 
private enterprise, hut the results were not encouraging. Four 
companies were proinotedi namely, the Nilgiri, the Helhi' 
Umballa-KSlka, the Bengal Central, and the Bengal and 
NorthAV estern Railways. The first of these became bankrupt, 
the second and third eventually received a guarantee, and the 
Tirhut State Railway had to be leased to the fourth. Native 
States were also invited to undertake the construction of 
railways in their teiritory inde|jKKiently of Government aid, 
and a commencement was made with the Niafm's State Rail¬ 
way, a length of 33a miles. 

Up to the yar 1S70, when the first change in policy took 
effect, 4>^55 uiiles had been opened for traffic, all except 43 
miles being on the broad gauge. During the nest ten years, 
that is, up to the end of 1879, there were added to the railway 
system 4,^39 miles, making the total open for traffic 8,494 
miles, of which 6',5'il3 were an the broad gauge, 1,865 
metre gaugc^ and 67 narrower gauges. The famines of 
^^ 73“4 JO. Bihllr and of rS?^^ m the Deccan had shown the 
nec^ity for a more rapid extension of milwaj-s than was 
possible, even with the adoption of narrow gauges, under the 
limit of loons to 3 crores a year, A portion ^ the Famine 
Insurance Gmnt \ which was created about this time, when 

* An explantlioti of (Jj^ *04 of gniflt will ht fano^ in 
Vnl. IV, ct>tp, id, Finanee. 
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noi required for dfrcci famine relief, was made available for 
expcndiiure on railways of a protective or pnodiKtive nature i 
but tbe sum thus coninbuted was never brge, and progress 
continued slow. By i8Bj, however, the finances of die country 
had considerably improved, and a second Parliamentary Com¬ 
mittee advised that the limit of borrowng might be increased. 

It was raised to 3^ crores annually, of which about 3 crores 
was assigned to Tailways+ This enabled quicker progress to 
be made for a time, but the Panjdeh incident in 1S85 diverted 
funds to the construction of cosdy strategic and unremunerativc 
railways on the north-west frontier. In 1&90 the whole nviul- 
abie balance of the Famine Insurance Giant was devoted to 
railway construction ^; and in 1892 the Secretary oi State 
sanctioned half a crore being specially added to capital expen* 
dtturC] to enable companies to undermke new lines of railway 
and extensions with sums borrowed by Government, 

As exchange continued to fall and had begun to affect lotiod^- 
seriously the finances of India, it become necessary for 
Government to avoid increasing their gold liabilities, which tmni in 
necessarily rose so long as the construction of railways by '® 93 - 
btate agency continued ; and in 1893 another attempt was 
made to work through companies. But as a guarantee involved 
the same gold liability, a subsidy w'as offered instead. This 
took the form of a rebate or payment from the gross earnings 
of the main Hue from traffic interchanged vriih the company's 
line, so that the total profits of the company should yield 
a dividend of 4 per cent The rebate was, however, limited 
to to pet cent of the gross tiarmngs froni such traffic. The 
only companies promoted tinder these conditions were the 
Abmadibad-Pftriintl}, the Souih Bihir, and the Southern 
Pimjab, though in the case only of the first were the terms 
adhered to strictly. The Birsi Light Railway, which was 
promoted at the same rime, received no assistance from the 


Government except free lantd. 

These conditions were found to be insufficiently attracrive, RcvSMm 
and the terms were revised in iSpd. Companies were 
offered either on absolute guarantee of 3 per oent., with a shore 
of surplus profits, or a rebate Up to the full extent of the main, 
line’s net earnings in suppleincnt of their own net earnings, 
the Jotal being limited to 3^ per cenL on the capiul outlay. 

Under the first altetnative, namely that of a guarantee, the 


' Undtr prestnl citpoidnilire in conncailM witk proUcliTC 

nilwij* and irrigOticB iroda cucncit exMsl half the FanlM IsniranAt 
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B b 3 


THE INDIAN EAfPIRE 




[CHAiV 


H4irdwlr-r>eKra and ihe BrahmapuUa^ult^npur lines were 
promoited. Undfir the second alternative, or the rebate terms, 
the MymerisinglvJagannathganj^ the NcAkhali, the Tapti Valley^ 
the Ahrnadabad-Qholka lines, and the line from Amritsar 
through Tam Taran to Pattt, were promoted, though in. none 
of these cases were the terms laid down followed- The Sagauli- 
Raxaul and the KAllta-Simta Railwaj-s were protnoTed at the 
some time without guarantee or rebate. Of these lines^ the 
Brahmaputra.^atianpur and the Sagauli-Raxau]! have since 
been purchased by the Government and the purchase of the 
Hardwar-Dehni, the and the KSlka^Simh lines is 

under negotiatiorii. 

Failurt to Numerous applications have from time to time been receii'ed 
for the consmiction of railway by companies; and although 
cBterpms. the i&gfi terms have been modihed so as to make them as 
favourable as possible short of a. direct guarantee, promoters 
are sdll unable to float their companies and one concession 
after another has lapsed. Projects for which a guarantee was 
promised have been equally unsuccessful, and the iSg-S terms 
have proved no more attractive than those of tfi93. 

Some assistance has been obtained by Native States pro- 
T.'iding part or the whole of the funds required for railways 
$t*tefu passing through their territory'* The money bas in gome cases 
been found from the revenues of the States, in others it has 
been lent to the States by the Government, and in otherg again 
the Government hag guaranteed loans tirade to a State by 
‘a company. The sy'stem of branch railway's in Barodo, por¬ 
tions of the IncUan Midland Railway running through Bhop^. 
the system of railways in KlthMwar^ and portions of the North- 
^Vestem Railway running through the Phtilkian States in the 
Punj'ab are instances of railways built virilh money provided 
from the res'enuea of the States named* For the JodhpUf- 
Blkancr and the Cooch Behlr Railways, the funds w'ere lent 
to the MiSrwar, Bikaner, and Coach Behitr States by the 
Govemmerit of India. The system of railways in Mysore was 
constructed portly from funds provided by the State and paidj 
from ftmdg supplied by the Southern Mahraita Railway Com¬ 
pany on the guarantee of the Government of India. The total 
length constructed in this way amounts to 3,421 miles; but nn 
reliance can be placed on this method for a'steady supply of 
funds for thu development of the railway syaiem. 

Finiio^g Efforts have been mode to get lines of purely local impor 
IryTHfU^ financed by District Boards on the security tjf theif local 
Bovdf- revenues, whetu these revenues are in a sufficiently flouri-shing 
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condition to rewiove the fear that the liability might involve the 
mhabitani^ of the area aen’tfd in increased taxation, or might 
finally have to he pas^-^^d on to the fiovemmeni of India. Few 
boards have been able to lahe advantage of the arrajigement, 
and only 158 miles of line have been provided on these termSf 
all in Bengal. In Madras, the value of railways as an impofiant 
factor in the development of die Distdets was more clearly 
realized j and legislation has provided that^ on the initiation of 
a District Hoard (by a thrcc-fourths majority), a special cess 
may be levied qn all occupied lands which would be served by 
the railway or bencTued by its constniction, the pr<>ceedB to be 
devoted tow'ards the provision of nulwnys within the Districti. 

But as the collection of money must necessarily be a skm 
process, the Government oflbrei when a sufficient sum bad 
been collected, to advance from the Provincial Loan Account^ 
cm the security of the entire restnirces of the District Boarxl., 
tuch Eunvs as might be required to allow of railway constraction 
being iinmedtaidy undertaken. So far only 105 miles of 
railway have been built under this arrangement (in the Tanjore 
District of Madrojs), but several small projects are maturing, 
little relief to Imperial finances can, however^ be expect^ 
from these sources, as the funds at the disposal of the DtS' 
irict Itoards can never be larip. 'I’he Government there¬ 
fore, at the present time, obliged to provide from its own ^ 

resources the money for most of the railways which it wishes 

constructed. ^ jt ^ 

llie easier and cheaper imams of tmiiiport afford^ by 
railways, the opening of new lines, and the consimction tjf 
feeder roods have addtsd greatly to the business of the trunk 
lines. The need for the provision of improved facilities to 
cope with this increasing business has thus been steadily 
growing. TOIe the allotment for railway expenditure was 
limited m amount and the demand for new lines all over the 
country was uigcnt, little money could be made avatlable for 
expenditure un open lines, with the result that the liticJ- were 
starved 'Hie East Indian Railway, whkh, though worked by 
a company since its purchase in iSflo, was treated as a suie 
railway and had ihenifore to derive its funds from the state 
allotments, appealed to the Secretary of State for relief j and 
an Act of Parliament was jMssed in (895 authormng the 
company, with the approv-nl of the Secretary of S^te, to nusc 
capital for the constmetiart of railways and works in extension 
of or in connexion with, its own undertaking. Tlie question 
how best to provide funds for a wider development of the 
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milwajf was at the same time constdered, and sanction 

was given in 1896-7 to an expenditure of 29! crores spread 
over three j^ears. But famine;^ frojiticr wars, and a failing 
exchange prcfi'ented the carrying out of this progratne. Expendi¬ 
ture cm railways had to be curtailed, and the pO’frir which had 
been given to the Eiasi Indian Railway Company to raise 
money for its 01m requirements independently of the Go^'cm- 
ment became inopeiativc. The CKpendiiure incutred on rail- 
ways constructed by the agency of guaranteed companies had 
hitherto been kept apart from the Govennment allotments, and 
was not affected by the e^dgenoies of the Crfjvernment finances. 
The contuiued fait in exchange, however, made it necessary for 
the Government to lake cognisance erf atl capital liabilities; 
and since 1896 the expenditure incurred, not only by rolEways 
owned, but also by those guaranteed, by* the state has been 
included in the railway programme. 

sieth^ ef With the inclusion of all railways for which the Cmemment 

fwlrii!”* financially responsible in the programme, the capital budget 
allotments necessarily required to be increased. An impiovtf- 
ment in exchange, m consequence of the closing of the mints 
to the free coinage of silv^, made this possible, but a sei“eie 
famine in Gujorlt and die l^^can in 1899-1900 again caused 
expenditure on rmliiny's to be curtailed. The f>osition had 
^ now become acute. The development in both passenger and 
goods traffic required more rolling stock, larger stations and 
goods sheds, additional sidings and stations, and srjmclimes 
duplication of the permanent way. The increasing demand 
for a faster and better train service neceisitated evpenditurc on 
interlocking plant and automatic brakes, if the safety of the 
travelling public was to receive due consideration. With a 
limited and vatyHng programme* either the construction of new 
lines had to be stopped or work on open lines had to be 
deferred. A middle course was taken, and neither one nor 
the other reodved all the funds needed. The difficulties of the 
railways in properly conducting iheir business finally became 
so great that it was decided in 1901 to adopt the principle of 
regarding the needs of open lines to meet their growing traffic 
as a first charge upon the funds available j next in order pro* 
lision is made for the steady prosecution and early completion 
of lines in progress, preference being given to companies^ lines 
01 er those under constru ction by the agency of the state; and 
after these needs have been met, the claims of new lines arc 
considerecL 

During the next five years, vit 1901-6, the finances of the 
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couniry were in a Emirishing condiiion ; and ths annua: altot 
inents for ejtpenditure gn railways kept increasing in amoun^t, 
until in reached iii croTea, the largcsi ever made 

Ln any one year, of which sum 55S lakhs were aUotted for 
eapcndituie cm open lines, 640 lakhs on tines under construc¬ 
tion. and only $2 kkhs on new lines- The money was proposed 
to be obtained portly by borrowing (to the cqmvaknt of 
£6,000,000 sierliiig) in London and India, partly by appro 
priations (£500^000) from the famine Insurance Grant, and 
partly by utUiaUion (£i,ooo,ooo> of surplus revenues and 
Savings Bank deposits. 

Tilt demimds of open lines have so far never been fully 
satisfied and the rapid development of traffic is emphasiiriine 
the need for facilities, all of which are costly, but the provision 
of which cannot be deferred much longer wiiboui injury to 
trade and without checking that development of the country 
which railways have themselves helped to promote. Open 
lines already absorb a large amount of capital annually, and 
their requirements arc likely to Increase as tune go^ on. 

Unless, therefore, some method con be found not only for 
keeping the progmrnme at the figure which it has now ^hed 
but for considerably increasing it. the funds available for 
expenditure on new lines will be insufficmnl to sa^V the 
demands which come with increasing urgency from all parts of 
the country , h has now been determined, m connescon with 
the constitution of the Railway Board referr^ to on p^e 37S, 
to (tivo greater stability to railway construction by workmg out 
pn^rammes three years in advance, and by re allotting lapses 
on one year's programme (up to 50 lakhs) to the mxL 

The Government now (1905) has proposals before .t for ^e 
construction of about ij,oQO miles of railway, though this^^^. 
estimate by no means represents the total required to o|«n up riract«l. 
the ccunuy adequately. At the end of June. 1905- Iridia had 
one mile of railway to every 63 square miles of wuntty aitd lo 
every 10,511 inhabitants ; while the Russian Empire had, m 
xM j. one mile to every J33 square miles of counity arid to eveq,- 
4,460 inhabitants. Much, therefore, still reigns to be doire to 
provide India with all the railway cotnmtinicahon she ne^s- 
With the hnandal limitatbns placed on the Crovcmment 
India, the problem of raising funds for the extension of the ml- 
system is not easy of solution, though it has for some ume 

^~r hads^ 

in providing India, up to the end of June, 190S, 3&.054 
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miles of mllway at a cost of 359 crores of njpees or 
£340 ,ocw,o« sterling. Of this loial, 14,705 mtJes have been 
commicted by the state, 6,935 the guarantee system* 

3 >S 74 by Native States, 1,459 by csompanies with assistance in 
some form or other but without a gimuntee, 1,307 by companies 
without assistance other than hee knd, and 74 by foreign 
Goveminents. Some of the lines included under the 
‘guaranteed* arc shown in the accounts as state lines* though 
they were origjnoUy promoted under a guarantee* or subs& 
quently received one. Of the odginal lines constructed under 
a guarantee, only tw<j were worked in J905 under their old 
contracts: the Bombay, Eanjda, and Centml India, which was 
acquired by the state at the end of that year; and the Madras 
Kail way, the contract of which is terminable in 1907* The 
remaining old guanmteed lines have been purchased by the 
state: the East Indian in 18B0; the Eastern Bengal in iS84' 
the Sind. Punjab, and Delhi m tSE 6; the Oudh and Rohil- 
khand in 1&S9 ; and the Great Indian Peninsula in 1900. Of 
these, the East Indian and the Great Indian Peninsula w «e again 
leased to companies to work, while the others were taken ovtf 
and worked as state railways. On the other hand, many of the 
railways constructed and for wune time worked by the stale 
Mve been leased to companies or to lines owned and worked 
by Native Stales, The eittem to which these transfers have 
bwn made are shown in the JVppendk (p|), 415“^?), where the 

railways are classified according to their gauge and the agendt^s 

by which they are now owned and worked* The Appendix 
also shows the dates on which the contracts of the prindpfll 
guaranteed and statC'a.idcd lines are temiinable. 

in purchasinK these old guaranteed lines, payment was 
y mode in ihe^ form of tenninable annuities, which 
became a-charge against the revenues of the railways, ;\s 
these anmuti« represent not only interest charges but also the 
amount payable m redempdon of capital, the railwny returns 
app^r worse than they really are. The great des'elopment in 
traffic, however, whkh has been toting place durii^ recent 
has counieractcd this effect of the annuity charges ; and. 
after payment of all working expenses, interest charges, annuity 
pajments, and every other liability, the Government has. dunng 
each of the past five years, made a handsome profit from its 

rik profits amounted to 363^ 

likhs. That this satisfactory condition of railway finance will 
mntmue there can be little doubt. The construction of canals 
m the Punjab, and the oolonuatlon of the districts served by 
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them, have addetJ «3 enormously to the traffic of the North- 
Western Railway as to ccm>tn it from an unreTrnneTatlve line 
to one yieMin^ large profits. The new mileage added from 
year to year to the railway system of India opens up new 
country, and the improvement in the means of oomninnication 
develops rcjsonrces. and gives new business to the old lines, all 
of which are fast pnasing out of the stage when they require 
assistance from the general revenuts to meet their interest 


charges. 

The clauses in the contract guaranteeing a definite rate Laquol 
of interest on their outlay to the companies which promoted 
the tariicr raJlwaj’s, and reserving to the Goveroment the right 
tD purchase the undertaking after a specified period, ncccssi- 
tatod some supervision and control over (iperations and es- 
pendtture during construction, and over management and 
expenditure after the lines were opened for tralEc. For the gnwliiiyr 
exercise of thLs aupertision and control ConsuliiTig Engineers e™*"- 
were appointed, who were placed under the Local Govern¬ 
ments, The rules laid down fm their guidance were closely 
delinejd^ All questions of general imporiancc, and all works 
involving cxpcxjdtiujre exceeding a certain fi.ved Eimaunt, were 
referred to the Goveramcnl of India for decision j but after its 


orders had been obtained, the Consulting Engineer had full 
power to deal with details. All designs, estimaies, and indent-s, 
whether for works or establishments, required his approval, 
arvd it was open to him to insist on the modtficaition of any 
proposal made. 'I'he difficulties which arose in the exercise of 
these pow'ers led to the apixJtntment in of the Parlia* 

meniary Committee already referred to. It concluded its 
report by expressing the belief that a judicious adherence to 
the spirit rather than to the letter of the conimcts w-as needed- 
The effect of the inquiry' wns distinctly beneficial. It im¬ 
proved the relations between the tailw’ay and the Govemment 
officens, and the conduct of business w^s expedited- The 
sy-stem introduced in 1S49 has continued up to the present 
day, with this difference only, that the Consulting Engineers 
were removed in 1871 from the control of the Local Govern¬ 
ments, except in the ca.'ic of Madras, BOEubavt and Burma, and 
placed directly under the Government of India. 

The history' of the different meihsxU by which the Covem- tooii .^1 by 
ment has exercised the ccoitrol required by its inte^ in the 
railway system of India will be found in VoL IV, chap. x. indii. 

In 1897, when imptmani changes had recently been com¬ 
pleted. the oigpnizalian of the Railway Branch of the Public 
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Works I>(:partinent of the Government of IndiA fnclLidod on 
expert Secretarj^ with three expert DepoUcs, Ooe of whom was 
Director of Tr^iffic, another Director of Cotismiction, and the 
third Accouiitant’Genera]. 

Kropo*^ Nevertheless, it had long been felt that the organization of 
Ifs hm ^nt' ^ Govemment secretariat was hardly tjualirtcd to give to the rath 
of a Riii- w^ay administration of so vast a continent as India the elai^tdty 
warBMTxl. ^ desirable, or to ensure sufficient attention being paid 
to the commercial aspects of milway potic)'. Further* the sub¬ 
ordination of the Public VVorks Department to a Member of 
Council of the Civil Service did not provide adequately f°r 
the exercise of expert authority in the final decisions of Govern^ 
ment. For many years a change of System had been advocated 
It was reserved for Lord Cuwoit’s Government to carry this into 
efTec:!. Before proceeding to fonnulate any definite scheme, they 
sought the serx'icea of an English lailway expert, Mr. 'Phomai 
Robertson, who spent the winters of 1901 and 1902 in studying 
the railways of Indui, and die summer of 1902 in studjing the 
methods adopted iri America. He then suhEnitted a report, 
in which he recommended tliat the existing s)‘3tem should 
be replaced by a Railway Board, Consisting of a dmirman and 
tw'o members with a flecretaiy, cm the ground that for the proper 
administration of railways a small Ixjdy of practical business 
men was needed, to whom should be entrusted full authont)' 
to manage them on commercial principles, and who should be 
freed from non-essential rtjSlriccions and needlessly inelastic 
rules. He further subni itted recomimendations covering almost 
everj' aspect of railway administration* some of which are in 
course of being carried into efTccl. 

Railway Board was f[>rnially constituted in !March, 

Rdlway been placed outside of, but subordinate lOi the tiovem- 

ment of India, and is represented in the Viceroy^a Council by 
the member in charge of the Deportment of Comnierco and 
Industry. The duties assigned to the Railway Board ore of 
two kinds. Its deliberative functions include the prefjaration 
of the railway programme of expenditure and the discussion 
of the greater questions of railway policy and economy affect¬ 
ing all lines, the final authority for dccbions in regard to which 
is still retained by the Government of India. Its admuiisin- 
dve duties include the construction of new lines by stale 
agency, the carrying out of new' works on open lines, the 
improvement of railway management with regard to bodi 
economy and public convenience, the arrangements for 
through tradic, the settlement of dispute^ between tines, the 
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control and promotion of the stoiT on state llfu^ itid (he 
general supervision o^tct the working and expenditure of 
companies" lines. The ftiml anthoniy in regard to these 
administrative duties has been delegated, subject to restrictions, 
to the Railway BooJtL 

The change thus Inaugurated is the most important that 
has been mode in policy ard administration since raitwaj's 
were first introduced into India over fiftj' years ago. It caniiot 
fail to result in the more rapid discharge of business and, with 
the increase of available funds that may be expected in the 
near future, in a mote sustained and oomisient policy of 
railway construction, 

1 'he earlier railways were all constructed by companies 
promoted in England, which were managed by a Board 
JHrectorS in London and were represented in India by an 
Agent, The Agent had under him a Traffic Manager, who 
held cbaige of the imfiic department in both its transportation 
and cxjmmercial branches; a Chief Engineer, who wa,s re- 
sponsible for the maintenance of way and works; a Loco¬ 
motive Superintendent, who was in charge of the locomotives 
and the mechanical department; a Storekeeper, who arranged 
for the supply and care of all stores; a Police Suirerintendeni. 
who was appointed by the Gfjvemmcnt; and an Auditor, whose 
duty it v>raA to audit and prepare the accounts of the company 
and to see that no expenditure was incurred wtrhout proper 
authorlt)', The JVaffic Jlanager, Chief Engineer, and Loco¬ 
motive Superintendent had district officers under them, who 
were responsible for the departments in their respective 
charges. When the system of state railways was started, the 
Indian organiration of companies" railways was followed by the 
Govemiruint, with slight change in nomenclature, 

This organiration has been continued dowTi to the present 
d:iy. But the principle of consolidating several railway under¬ 
takings under one management, which has been so largely 
adopted in England and America, has been followed in India 
also; and this, added to the great development of business, 
lias shown the need for some change in the system oS admini*;- 
tering the traffic department. On the larger railways the 
deportment is being split up into the two di>islons under 
which it naturally fells : namely* commercial, or the procuring 
of traffic ; and transportation. Of the handling and haulage of 
traffic. 

The increase in the volume of the traffic mierthanged 
between railways has also led to a consideration of the manner 
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In which the accuiinis rekiing lo such Lraffic should be kept. 
.\t present the is dome several times over* the audit office 
t>f every railH-ay over which a consi^ment passes dealing with 
the documeoit relating to iL Proposals have at various times 
been nmde for the establishment of a central clearing house^ 
but the distances in India are so great that it has so far not 
been found possible to make any change in the existing 
methods. 

^diao The numerous questions arising about railways in which 
CM^cf procedure is desirable, both os to domtstk: 

Ajisocis- management and os to the carriage of, and the rates to be 
tion. charged for, traffic pairing from one system to another, led 
to the: institution in i S y6 of a Railway Conference under the 
presidency of an officer in the secretariat of the Govcmmer>l of 
India. This Conferunce was assembled only when the Clov^m- 
mcnl considered it necessaiy'; and as the arrajigement was not 
found satisiactory, it was decided in 1903 to form a permanent 
body, under the title of the Indian Railw'ay Conference Ass<> 
ciation, and to place it under the direct control of the railways, 
who now appoint their own president from among the members, 
Much useful work has been done, and the ‘new- Ijody is devOE- 
ing its attention to rnatly of the reforms necessary in railway 
nmnogernent. 

St™ ■ vfcre first proposed for India, it was considered 

■dopckiti a gauge wider than the English (4 ft a J i nches) was desirable, 

^iflchn ^ narrower gauge would be inadequate against cyclonic 
Storms, so frequent at certain sesumns of the year, and a gauge 
of d feet was suggested. After much discussion a g2U3go of 
S feet 6 inches was decided upon and became the standard 
gauge for India* Proposals were subsequently made at 
different times for the adoption of a narrower gauge; but 
it was not till 187^ when the state railway system was adopted, 
and the financial condition of the country demanded some 
cheaper form of construction, that it was decided to adopt 
a narrower gauge for lines which were regarded as of seawidaiy 
Importance. ] he understanding w-as that such lines were 
only a temporary expedient, and were to be of the lightest 
and most ‘Economical description consistent with safety and 
the necessary degree of permanence. Stre^ was kid on 
their provj.sional character. 'ITiey were not to ■i-ompete 
with the system constructed on the standard gauge, ami 
their cheapness was regarded as likely to obviate any possible 
difficulty in the way of 4 change of gauge when it had become 
espedient. 
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As opin tons dtifcred as ta ihe width which would be most 
suited to the wurits of India, a committee of fouJ engineers waa 
appointed in to consider the question. They w'ere mt 
unanimous in their recommendations, three suggesting i ft. 

9 inches and the fourth 3 ft ^ inchits. The question of 
adopting a metrical system of weights and measures in India 
w-a? at the time under consideration, and the metre (3 ft. 
3| inches) was adopted m the gauge for the secondary 
lines. 

The first lines proposed under this plan were the Indus 
Valiey from Kotd to Multitn and the I'unyab Northern from 
Ijihorc to PesKlwar, both since merged in the North-Western 
State Railwny. It was coimdered that ti metn.'-gauge line 
would amply serve commercial and political demands in the 
northern and watem portions of the Punjab, and would render 
all assistance to the movements of troops that could reasonably 
be desired. Later, the lUjputana Railway from I>dhi and 
Agra towards Ajmer, and the Holkar-Sctndia Railway from 
Khandwa on the Great Indian Peninsula Railway to Indore in 
Central India, were projected. The Indus Valley and the 
Punjab Northern lines were subsequently converted to the 
broad gauge for militairy considctafioris. The RSjputlna and 
the HolkarnScindia llrwa were completed on the metre gauge, 
and have since been merged in the R3ijpui5na-Mflilw.l State 
Railway, which is leased to the iJombajv Baroda, and Central 
Ittdia Railway Company. 

In the CTnsiructtOTi of the earlier metre-gauge lines, the 
original idea of building them as light railway was followed t but 
the traffic w hich they were called upon to cany proved so much 
heavier and develop^ so nauch more rapidly than had been anti- 
dpated, that it was soon found that something more substantial 
must be provided if they were to fulfil their puipose. To 
increase the capacit)- of the metre gauge iras a great deal less 
costly than to convert it to the brood gauge ; and as funds con¬ 
tinued scarce, the former course was adopted. These two 
factors, the cheapness of constructing metre-gauge lines, and 
the expense of converting them to the standard gauge, have 
eKcrtised so great an inGuence on the policy of the Government, 
that it has seldom been found possible to adopt the originial idcii 
of converting the metre gauge as soon as the traffic justified the 
change. The consequence has been that the mein^gauge lines 
have been improved until their ntandard of construction and 
equipment is as good as on the broad gauge; and they^ have 
been extended until they occupy the whole of the countTv 
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norih of the Ganges^ RSjputlna and the wesLcm pans of Cf^iral 
India, KlthkwOr, the Nizilm's tenitor^v the Southern >[aHth9. 
c(ji4iitry and Mysore^ Southern India, Assam, and Burma. .VII 
these were built as isolated lines. In 1S9J the Southern 
Mahmui and South Indian Railway^^ were connected at 
Dhaimavararn j and Ln 1897 the railway's north of the Ganges 
were linked up with the Ritjputiina System, the latter being joined 
to the K^thiAwSr sy^stem in 1902 ; but these two groups ate not 
at present ci>nnectcd with each other or with any of the other 
metre-gauge sj-stems. The connexion between the lines north 
of the Ganges and the Assam system is now urtder construction ; 
and a proposal is under consideration for linking up the 
RAjputana system with the systen^s in the Nizini's xemtorj 
and in SouUtt^ India. V\Tien this has been accomplished, 
the metre-gauge railways throughout India (excluding Burma} 
will be in direct connexion, with each other. 

Narrower For thinly populated areas, and for short lines of purely 
local importance, a gauge narrower than the metre gauge has 
always been recognized as most suitable for developing the 
resources of the country. Opinion as to the proper width for 
these lines has varied a got^d deal, and 9J9 miles have been 
constructed on the 3 ft. 6 inches gauge and 327 miles on the 
2 feet gauge, 

Scccssaty It IS recDgnized that a break of gauge is a drawback aJway'S, 
gj during periods of pre^ure such as arise in the export 

season, at times of famine, and during ffxtensive mihiaiy rnavc^ 
ments, it is extremely inconvenient; but the evil has reached 
such dimensions—^t the end of June, 1905, there w^ere open for 
traihe ttiS^o miles of metje>gauge railw'ay, os compared with 
miles on the 5 ft. 6 inches gauge—that the remedy is 
not simple. 

*fhe same didicuUy fcrmerly existed in .America, where there 

^ were six principal, to say nothing of minor, gauges- Conversion 

to a uniform gauge was there coniparativuly easy, because of 
the almost universal use erf the bogie tj^ie of vehicle^ the body 
of which can be Iransferred from the w'hoels of one: gaugn to 
those ofanoiher; and for many years transhipment of the contents 
of vehicles, both passenger and goods, was avoided by adopting 
this expedient. But, os the country developed, the incon- 
yenicnce and delay resulting from break of gauge beoune 
intolerable. The vehicles were already interchangeable, and 
all new engines were built so that they could be run on a 
narrow or wide gauge. By j 836 arrangements weft oampleie; 
and in that yBor some 13,000 miles of main track and tfjoo 
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miles of siding were converted to the standard gauge of 4 ft, 

Si iuchcs, the whole operation taking W) days. 

In India the problem is not so eas)- at the present time, 

There aie few vehicles of the bogie type j and even if there 
were more, before the bodies of broad-gauge vehicles could be tc^v in 
ryn on the metre extensive aUtmtions in™lvng large 

expenditure would be necessary in the fixed structures, which 
are all of the most subsianttal kind. The question has often 
been considered, but flnanda! considerations have so far pre¬ 
vented any definite action being taken towards securing 
uniformity of gauge. 

In carrying out the earlier railways, more attention appears C]^« 
TO have been paid to directness of alignment than to ensuring that uroctioti- 
ihe railway should adequately serve the trade centres on the 
route, and numerous large towns were left on one side, when 
by a slight diversion the railway might have been brought to 
the doors of the people. This policy^ has had a most injurious 
effect on the revenues of the raifways. The fine ihcmselvp 
were constructed after the best methods then known in 
England, with the result that they not only co^ a gr^ deal 
more than the drciunsfances justified, but have mvohned much 
expenditure aJicrwaids when traffic developed and alcetaiions 
at stations became necessary. The buildings were all of the 
most substantial kind, and the permanent way consisted of 
heavy iron rails of the double-headed type, wdghmg from 6S to 
84 lb. to the lineal yard, laid in casi-irun chairs secured to 
wooden sleepers. Steel rails have since superseded iron, but 
the weight on the brood gauge lines icnminB very much the 
same. On the metre-gauge lines the rails do not weigh nwra 

ihonselbutotheUnuabard. On many of the broad^uge Itn^ 

metal sleepers have replaced wood, though the latter materials 
still in K«ienil use on the metre and narrow-gauge lines. 
wood used for sleepers is generally Attidar or but 

Australian hard-woods are coming into use. On bridges and 
at points and crossings the sictpera aie almost entirely of sal 

In constructing the railways, steep grades and sharp cufv'es 
were avoided i but when economy in construction became im¬ 
portant, the alignment which would cost kast was sdop^ 
!«xrdle« of curres and grades. In hdly country, such as iMt 
traversed in rising from Bombay to the Deccan plateau {Bor 
and Thai gh.’lts), and in passing from Sind to BaluchisOn over 
the Bolin Pass, careful consideTation had to be given to both 
curves and gradients to make the line possible for locomotive 
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tricliom I'K* route tay along the side of precipitaiis hills, and 
n'kuch skill W 415 required in alignment and in carr^’ing Out the 
work subsequently. Many tunnels had to be prox'ided^ mid 
one on the North'^Vestem Railw-ay (the Kbojak). Is 3^ utiles 
in lengthy being the longest in A'sut India is a country of Wgc 
rivers, and the ndlwi'ays cross many of these, several of the 
bridges being more than half a mile in length, and a few 
OKceeding a mile. In Northern India some of the rivers have 
been a great anxiety to the railway engineers. Much money 
has been spent In protective works j but the course of tlie 
rivers is constantly changing, and it is very difficult to train a 
river to take any dehnlte channel. The bridges over the 
Hoqghly near NaihAti, and over the Indus at Sukkur, are of the 
cantilever type, and the lauer, at the lime of its construction, 
had the loug^t rigid span in the world. The bridges are 
mostly built of iron or sleet on masonry piers, though there are 
some pile bridges. 

Caaebini' Tlie coaching stock on Indian railways w chiefly of the four- 
wheeled typo, but bogie carriages are now being extensively 
adopted. There are three classes on all railways, first, second, 
and third, and on some a class intermediate between the last 
ta^o. The first and second-class carriages are well finished, and 
afe provided with retiring accommodation in each com partment 
The third and Intermediate classes have usually lateral seats, and 
are seldom provided with such accommodation ; but orders have 
recently been issued requiring its adoption in all carnages which 
are used on any but short load services. The development of 
the traffic lias been so rapid and the .scarcity of funds so great 
that most of the railways have an insufficient supply of stock, 
and in times of native fairs goods wagons liave to be used 
extensively for the conveyance of third-class passerigeTS. 

Goods 'i'he broad-gauge wagons followed the English practice, 
being of the four-wheeled typei with side bulfers and of light 
carrying capacity. When the metre gauge was introduced, 
side bulfers were not used in the metre-gauge vehicles, and the 
American type of central coupling was adored. The bogie 
wagon on eight wheels was at the same time introduced. As 
knowledge of railway management improved, the economy of 
increasing the carry'ing capacity of wagons as compared with 
their tare or dead weight was realized; and much attention has 
been devoted to the question, with the result that, while the 
weigftt carried by the best type of four-wheeled gouda wagon 
in rBSo was, on the broad, gauge, 10 tons, and on the metre 
gauge 5 tons^ by [904 it had risen to 15^ toils on the former. 
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and to JO tons ott the butcr. To the development of ^e four- 
wheeled wagon, however^ there is a limit; and in America it hfiis 
been eniirelj superseded by the eight-wheeled or bogie ift-aggon, 
the moat modism type of which has a capacity of jo tons, with 
a tare of 17-3 tons- In India the full advantagea of the bogie 
type have never been appreciated^ and its few dmwbatti have 
preitrited ita ntore e^iiensive odoptirni. Owing to lack of funds, 
the supply goods stock in India has not kept pace with the 
development of tramcj and during the busy seastMi, when 
tixpott is at Its height, it is impossible to meet atl dematicU 
promptly* and complaints arc made every year, especially liy 
the coo] trade. liuger allotments of funds are now being 
made annually for rolling stock, and the supply is being brough i 
up to the demand as quickly as the slock can be conatmetedH 

Ijke the wagons, the engines have followed the English practice, tQginw- 
fmd are based on Etiglish design, Wltile there has been much 
improvement in their hauling capacity, engines of power suitable 
to the heavy goods traffic of the country cannot be introduced, 
because of the limitations placed on axle loads so as to keep them 
within the carrying power of the bridges. These restrictions affect 
the average loads in goods trains. The best results on broad- 
gauge lines are obtained on the Bombay, Bantida, and Central 
India Railway, where the load averages 36^ tons (on the metre- 
gauge line Rajpuiina-Malwi Railway, worked by the same 
company, it averages 1351 tons), comjared with stS tons on the 
4 ft 31 inches gauge Pennsylvania Railway "m America. Jituch 
has been done in India to improve the average loud by better 
mimagcmcnt; but really economical loads can be obtained only 
by following the American practice of employing wagons of 
greater carrying capacity and more powerful engines, and these 
cannot be introduced until the road has been strengthened, 

Wlien the idea of constructing railways In India was first 
started, it was considered that there would be little passenger 
traffic on account of the poverty of the people, and that the 
chief burinesa wiHiId be derived from goods. It was not 
rcalijtud how important a port plgrimages to the numerous 
sacred shrino and rivers all over India play in the daily life of 
the population, Before railways were open pilgrimages <kcU' 
pied months and absorbed the savings of a lifetime. A trip to 
Purt or Hardwir, or any other of the popular Hindu shrin^ is 
no longer a formidable undertaking. The coat is comparatively 
[riding, and the journey Involves on absence from home of 
only a few days. No rd^ous festival ii now held without 
bringing, often from very long distances, thousands of devotc« 
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to the several shrines^ Even Mecca has been brought within 
easier reach of the faithful i and linage numbers of Muham¬ 
madans, not Only from India but also ftom Central Asia, now 
undertake the pilgrimage, which before was possible only for 
the wealthy. Another lactor overlooked was that cheap, easy, 
and quick communications would enable the surplus population 
in congested areas to move to the more sparsely populated 
parts of the country, where labour alone was needed to make 
the soil yield bountiful har^'eats. Thousands now travel 
annually to the jute-fields and tea-gardens of Eastern Bengal 
and Assam, the ricc-swamps of Burma, and other parts of the 
country and distance no longer binders the movement of the 
people. The greater the extension of the railway sj'Stcm, the 
more marked has this movement been; and the pas^sur^eir 
traffic contributes to the business of railways to a very much 
larger extent than wus anticipated. The development has 
been in all classes i but the principal increase has been in 
third-class passengers, nof w^hom nearly 300,000,000 Were carried 
in 1904 at an avenage rate of a-j4 pies (or 0-195 ^ penny) 

per mile, yielding a revenue of 950 laktts, '[“he other classes 
brought the total number of passengers up to 3 a 7,000,000, and 
the total passenger earnings to 1176 lakhs. 

In a country which is almost entirely agrlcultuml, and with dis¬ 
tances BO great as an India, the principal traffic of railways must 
necessarily be in goods. Before railways were made, the cultivaior 
derived little benefit from an abundant harv'est. His markets 
were confined to a small area; and if the supply was greater 
than the demand, as it would be in a good season, prices fell, 
and he was deprived of the profits from the Larger yield and 
often found it more economical to leave part of his crop uncut. 
Railways have altered the.*^ conditions, 'fhe improvement in 
communicationB has equatiiicd prices in the case of agricultunil 
produce aithin reasonable distance from a railway. When 
harvests arc abundant, food-stuifs no longer rot for want of 
buyers, since the farmer has access to all the markets of the 
world. The development in. goods traffic has consequently 
been even more marked than in the case of passenger traffic, 
'rhe total quantity of goods carried in 1904 was 53,000,000 
tons, and the Income derived from it w^ 2 $ ciores, the average 
rate charged per ton per mile being 5-^9 pics (or 0-4^ of 
a penny). The traffic consists chiefly of grain and seeds 
(r 3,361,000 tons), coal (9,397yooo tons), cotton (1,534,000 
tons}^ jute (t,5DOi,G« tons)^ salt (1,647,000 tons), sugar 
1 1,447,000 tons),, and timber (1,250,000 tons). .411 this traffic 
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^us in countiy [woduce, A large part of the gruin seeds, 
cotton, and jtitc is exported j but the rest remains in the 
countiy. “id the extent to which it circulates between different 
places may be judged by the fact that the distance each ton of 
goods was carried, reckoning the distance travelled over each 
railway as a separate journey, averaged 17^^ miles* The 
greatest development in recent years has been in the cooJ 
traffic* The principal collieries are situated in Bengal, and 
they are praccicaJly the only local source of supply for all 
Korthem, Western, and Central India. For some time move¬ 
ment was prevented by high rates, and these regions found it 
cheaper to import from England j but the reductions made in 
recent years have caused the almost complete displacement of 
English coal by Indian. Except in the neighbourhood of the 
collieries, coal is still too experksive for domestic use by the 
njuves, hut further large reductions in the rates for coal are in 
contemplation. 

The development of local products, with a correaponding 
increase in the wealth of the people, has led to a greater 
demand for manufactured goods from foreign countries, and 
a marked increase in the import trade accompanies the exten¬ 
sion of the railway system. 

For the working of lailwaj-a a large staff is required, the 
number employed in 1504 being 412,000 persons, of whom 
407,000 were Indiarut and 15,000 Europeans or EurMOm, 

13,000 of the latter being enrolled as volunteers. This does 
not, however, represent the total number thatdqiend on railways 
for their livehhood, as it excludes all contractors and their 
labourers and all daily-paid etnployds* On every railway, 
workshops ore maintained which afford occupation to a large 
number of mechanics, and on the larger systems these work¬ 
shops are very extensive. No railway at present undertakes to 
build its engines and wagons com;^tc from Eton to finish. 

'rhe parts come out from England, and ore only put logeth^ 
in India- But the East Indian rmd RliputAna-Malwa Rail¬ 
ways have begun to make their opetarions include complete 
construction, and the other large railways arc mo\'ing in the 

same direction, ^ 

^Miile the benefits conferred by railways are at all ttmes 
great, ihdr value is moat rcaliiied during periods of famine ™f imiw r. 
Famine is never universal throughout India ; for when one area 
is suffering, another is likely to have an abundant harvest, and 
railwaya have made it possible for the deficiencies of the former 
to be supplied bom She surplus of the latter. The word 
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Himine no longer meajva scarcity' of food. It now nit^ans 
only scarcity of money to buy food, ^rhich b always less difE- 
culi to meet During the tweh'e months ending September 30, 
1^00^ food-grains to the eiitcnt of nearly 3,500^000 tons were 
imported by the sheeted areas,, which in ordinary^ years export 
about 250,000 tons* Hut for the railw-ays, it would not have 
been possible to effect such sast movements of grain. The 
importance of good communications as a means of micigatlng 
the suffering caused by ramine is well illustmted by the history 
of the Orissa famine of 1865-6^ when ships laden with grain 
were prevented by the winds of the south-west monsoon from 
leaving Calcutta, and It wjs impossible to supply food to the 
starving people* 

It is less easy to gauge the moral influence which railways 
ha^'e exercised on the habits and customs of the people* It is 
often said that they arc helping to break down caste t but it 
IS doubted by many, whose opinions are entitled to respect, 
whether there has been any weakening of caste prejudices 
among the orthodox. There can* however, be little doubt 
that increased travel, and the milling of all castes in carTiages 
which railway travel necessitates, must produce greater toler¬ 
ance, if it docs no more. 

The 38,054 miles of railway open on June 30, 1905* arc 
worked as thirtj'-three sef)*nite undertakings, of which the 
most important are described below. Further statistics will be 
found in the Appendix (pp. 411-17). 

The Assam-Ikfigal lUilway, which is constructed on the 
metre gauges starts from Chittagong and runs through the 
Suim^ valley and across the North CilchSr hills into Assam, 
It is worked under a Limited guarantee by a company whose 
contract is terminable in 1921* The railway is not at present 
connected with the other systems of India, but a line la under 
construction between Dhubri and Gauh. 4 ti to link it up with 
the Eastern Bengal State Railway* It is 740 miles long, and 
has been very costly to construct on account of the sectit^ 
across the North QlchAr hills, 'fhe country through which it 
passes is very sparsely populated* and much of the labour 
required for its construction had to be imported- The railway 
was only completed in March, 1903. so that there has been 
little time to work up business^ and in 1904 the loss to the 
tiovemment on account of interest charges amounted to more 
than 4o| liikhs^ Eflbrts are, however, being made to 
encourage traffic by improving the port of Chittagong and 
arranging for direct shipments from that port to Europe. These 
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measures and the connexion of the Jtne nitb the Eastern Beng^ 

Slate Railway will iin|jTove iU revenue^ but there Seems htllc 
prospect of its es-er paying its way until the system is l^fiely 
extended by the addition of feeder lines. 'Hie number of 
passengers carried in 1^4 2,219.000, of whom ?, 187,000 

were of the third class. The quantity of goods earned was 
161 000 tons, consisting principally of jute, ticej and lea. 

The Bengal and North-Western Railway was constructed on 
the metre gauge by a company, without any C"“'‘^ti^cnt 
assistance other than free land, and w^ opened to traffic in kiilwiy. 
1&85 The system as it exists at present was Im^uh in 18741 
as the Tirhm State KaiUny, by the construction of a lint ftom 
Muralfarpur to the left bont of the Ganges op^site Moluuneh 
Ghlt the river station on the East Indtan Railway. In iSifO 
this line was leased by Got-emment to the Bengal and North- 
Western Railway Company. Since then catemive addiiioM 
have been made to both sections of the railways and at tlic 
end of June, 1905, the system consisted of 1,468 miles, occupy- 
inc the whole country north of the Ganges between the Gogii 
and the Kosi. At several p<^mts on the Ganges traffic is 
exchanged with the Ea-st Indian Railway, usually by steamersj 
but at Semaria and Barari Gh/tts there arc fem^ on which 
wagons arc brought across the rivet to the Eisi Indian 
wav at Mokamch and Bhagnlput Gbits. For many years the 
system wxs entirely isolated; but in 1S97 connect^ 

wnih the Rajputana mctre^auge system at Cawni»re, ^d in 
leoi with the Eastern Bengal State ^Iw^y « Ratil^. It 
has since been connected wnth the Oudh and RohillLhand 
Railway at Benares, Jaunpur, and Shahgini; and a proposal is 
undLr consideration for its extension to Allahabad via Benares. 

The districts ttaverned by the system art among the most 
fertile and populous in India, and make good the deficiencies 
m the labour supply of other parts. The total numbw of 
passengers carried in 1904 amounted to 13,000,000, of whom 
tr^Tooo were of the third class. The quantity of goods 
carried was 1,750,000 tons, consisting chiefly of rtce, grain, 
sugar (raw), seeds, opium, and indigo. The railway was con¬ 
sisted cheaply. It has always been very economically 
worked, and is one of the most successful undertakings in 
India, The contract is terminable m 193,2, but the lease 
the Tirhut Stale Railway may be delcrmUted in 1919- 

The BengahNigpur Railway was commenced ^ a meters 
cauge line from Nagpur to ChhaliTsgarh tn the Central o- 
vinces. In 1S87 a company wo* formed under a guarantee. 
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which look over the line, converted il to the'broad jjaugc, and 
cjitended it to Howrah, Cuttack, antJ KatnL In 1901 a part 
of the East Coast State Railway from Cuttack to Vlzagapaliuit 
was transfeired to it, and in the same year sanction was given 
for an extension to the Jherrli coal-fields and for a connexion 
with the grand chord of the East Indian Railway at Harihar- 
pur, 'fhis ptmion of the sj’Stcni U on the broad gauge, and 
is 1,696 miles long j hut then: arc also 34j miles on the i fi. 
6 Inches gauge, and 275 more miles on the latter gauge are now- 
under construction. The line is laid with single track through¬ 
out, except for 69 miles out of Howrah. It ia separated from 
the town and port of Calcutta by the river Hooghly ji but the 
physical breach has been overcome, so far os goods traffic is 
concerned, by a ferry which takes the wagons across the river 
without breaking bulL The line rtins through the Central 
Provinces and Western and Southern Bengal, and has always 
been in competition with the East Indian and Great Indian 
Peninsula sj'stem;;. It affords the shortest route between 
Calcutta and Bombay; but the greater part of the line passes 
through sparsely populated country', and its passenger traihe 
w'ould not be heavy' but for the town of Purf, situated on the 
East Coast section, which draws thousands of pilgrims annually 
to the sacred shrine of Jagarmilih. The total nuinber of pas¬ 
sengers carried In 1904 was 7,750,000, of whom 7,350,000 
were of the third class. The goods troflic amounted to 
3,550,000 tons. Until 1905, although the railway had access 
10 some of the coal-fields in Bengal, the shortest route from 
them to Calcutta lay over the East Indian Railway, and under 
the rales prescribed by Government the traffic passed by that 
route and yielded very little revenue to the Bengal-Nfigpur 
Railway. In 1905 an agreement was come to with the East 
Indian Railway equaliiLng rates by both routes, and permitting 
traffic originating Oil the Bengal-Kagpur Railway to be carried 
by that route to Calcutta. The effect on the revenues of tlie 
Bengal-N-lgpur Railway has been very marked. Until 1904 ic 
hod always been w-orked at a loss to the state, but in that 
year there was a simll surplus. The eamtngs in the first half 
of 1905 have been large; and with the additional revenue 
that will now be obtained from the coal traffic, there seem 
prospects of the line ceasing to be a burden on the general 
revenues of the country. Besides coal, of which 1,350,000 tons 
were carried in I904t the traffic consists chiefly of oottenn 
tanning barks, grain and seeiia, jute^ metals, oil, salt, stone, 
and timber. Iron ote in considerable quantities has recently 
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b«n dUoovered m Gummihini in the neishbotithood of the 
ndlvtuy, and proJltBals aie no*- before Gmeinmenl for he 
cotBtraction of large tron-’.'oAs »nd s nulw*r to ier^e the 

Boorbay. Borodr^ and Central India 
the ormmi EUararilewl milwajfs. It commen^ m the 
first instaiKfi frtim Surat vk liaroda to Ahmadabid, but 
flubst-auently cKtended to Bombay. The ongii^ contract was 
termilible in tSSoj but the period was on 

the cooditEon that the line was continued to \iramfiim to 
ser.-e the KhflrSghoda salt works and to Wadhwitn to the 

Native Sta^tes of Kathiawar, conditions which were dul> ful^ 
filled. This p<trtion of the system was c^slructed on the 
broad gauge and is 5^4 of which ^ ’ 

double^ line. In iS»5 Rajputflna-Malwa metr^u^ 
system of state railwaj'S was leased to the comply. Se%e^ 
additions have since been made by the lease of branchy and 
extensians consiiucted by the Government, by 
and by compaides independent of the 

end of June, 1905, the undertaking consisted of ^*8 ^ ^ 
the brriid j^uge, 1.022 on the metre gauge, and 132 ori 
namwoi gatg«; a total of 3 . 0 *“ "tile. "I”'*' 
second lonccst system in India under one management The 
a^ Bombay, rona north dong tho west coast W 

Viraraelm with bronchis on the brood gauge from burat to 

Amalner on the Great Indian Beninsuia Railway 

^ley Railway), and from Anand to Ujjain At AhmaMbid, 

the Mjpntsna metic gauge system bepns, a^ *[3^. 

thr» Native Stales of KAjputana, extends to 2\gra and Cawnpore 
mtd to Gelhi and Bhatin^ tn the 

Punjab. Ftom Ajmer 1 bnutoh nins “ 

connect wfth the "X""' 

::rd":h™7^;."'^™/^“ — TTit 

poplllated imcto, many large cities and “’“''f‘‘**= ^ 

m passenger irafSe, therefore, is considemble, amounting in 
«w to^Socom. persons, of whom ib.sSo,™ were of the 
^rd daf^ With direct access to the port o ^mbay f.o^ 
large part of Nircth-Wesicm and Central Indu, **'® 

OTffic is heavy, amountil^ in 1904 to 3 . * 5 °^ SUmhhar 

the salt-woilts at Khlraghoda already lefct^ to. the Mmbto 
Salt Lolte is situated on the system, and the salt-works in the 
State are «rved by it. These th^ pioces ^ ^e 
o^sources of supply between Bombay m the south. Caloutia 
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in the easE* and the salt-miiiiC^ in the north of the Punjab, and 
consequendy provide all the salt consumed over a very laiige 
area, the quantity corned by ihe Bombay^ Borodo, and Central 
India Railway in 1904 amounttni; 10 400,000 tons. Besides 
salt, the traffic consists chiefly of grain and seeds, cotton, 
metals, stone, sugar (raw), timber, and wood. An extension of 
the Anand-Ujjflin branch to connect with Muttra via Bharatpur 
is now under construction on the broad gauge, and sanction 
has been for the linlcing^ up of Bombay and Sind by a 
broad-gauge line from Viranigfim to iCotri on the North- 
Western State Railway \ but thotPe lines will not come under 
the management of the existing compKinyi, The contract ter¬ 
minated at the end of 1905, but the working of the entire 
!>ysteni has been entrusted to the old company under new 
coitditions. Although the company's section hns always liarned 
enough to cover its guarantee, tt has in moht years been 
worked at a loes to the state^ because ^ the condition that the 
earnings of the twTj half-years shall be treated separately. I'he 
loss has, however, always been more than made good by the 
profits of the Riljputilna-Mjflwji section^ 

Like the Assam-Bungal, the Burma Railway is an isolated 
tine; and there is little prospect of its being connected with the 
railway systems of India in the near future, on account of the 
very difScult and sparsely propulated country which interv'encs. 
It was begun as a stale railw'ay, but was transferred in 1^96 to 
a company under a guarantee. It is constructed on the metre 
gauge and U i,j4o miles long. During the past hve years it 
has always yielded a surplus to the Government, which in 1904 
amounted to 15 lakhs. The number of passengers carried in 
1904 was t ^,000^000, of whom 1;;, 750,000 were of the third 
class;. The quiintity of goods amounted to a,000,000 tuns, 
consisting chieHy of rice and timber. 

The Eastern Bengal Railway was promoted under the 
original form of guarantee, and was constnicted un the broad 
gauge. The first portion of the line, nimiing front Calcutta 
to the Ganges at Kushtia oud Ddmukdio, was opened in iSd;. 
In the aame year a line was opened from Calcutta to Port 
Conning, which was purchased by the stale in 186S. In iS74» 
sanction was given for the construction <m the metre gauge 
of a line known as the Northern Bengal State Railway, w'hich 
ran from the north bank of the Gong^ to Siligurt at the 
foot of the Himalayas, through which the route ky to the 
sanitarium of Ikrjeeling, 'lliese two portions of the line 
continued to be separated by the river Gangto, across which 
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traffic was carried in steamers, and were sepaiatel) worked, 
the former by ihe company* and the by me sta^ 

until TS84* when the company’s contract temitriated, and The 
systems on both sides of the rirtr were airaJgamatcd into 
one undertaking and worked as a state railway. The system 
has been extended at different times, the latest addmon being 
the B^gal Central Railway from akmta to Khtili^ wh^e 
contract expired on June 30, 1905- 

system consisted of 49 S wiles on the broad gauge, of which 
ti3 miles are double; 6^3 miles on the metre gauge, and 
So miles on narrower gauges: a total of 1,272 nitl^, j more 
direct route is now under construction between Calcutta and 
the Bengal and North-Western Railway* which wiU run via 
RAnSghilt and GodSgiK on the banks of the Ganges to 
Katibar, the junction with the Bengal and Nortb-Westem 
Railw'av* The Ganges is not to be bridged at present, and 
the poAion of the line south of it will be on the broad g^uge* 
and the rest on the metre gauge, the total kngih being 
ao2 miles. As its name implies, the Eastern Bengal Raik'^ 
senes the whole of Eastern Bengal. It extends on the north¬ 
east to Dhubri* from which place a line is under construcUon 
to connect with the Assam Bengal Railway at GanhiU; on 
the north west to KatihSr, where it connects with the Bengal 
and North-Wcstem Railway; on the north to Srllgurt* 
the Darjeeling Himalayan 2 feet gauge railway runs to l>ar- 
ieeling, the summer capital of the Beng^ Government; and 
on the south to Diamond Harbour and Port Canning, It 
also works the Dacc& section of U 7 ^ 

isolated line* separated fn>ra the main railway by a long 
steamer journey* The whole of Eastern Bengal ^ up 
by rivers and canals, and much of the traffic earned by the 
railway is derived from* or is intended for, places which cjm 
be reached only by steamers. Arrangements exist with the 
India General Steam and River Navigation and the Rivers 
Steam Navigarion Companies for the carriage of a portion 
of this traffic in conjunction with the railway, but the com^ 
oetition with these companies, and with river ^ft genem y, 
is great. One of the great drawbacks with which the railway 
has to contend is the physical obstacle of the Gang^^ and 
other rivers* the expense of bridging which has b^n a^r^ 
too great* thus involving the transhipment of aJl traffic* I he 
rise and fall of the Ganges at different seasons of the y^r 
are so great, and the erosion of the banks so constant, that 
it has hitherto been considered that a wagon ferry would 
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be imprdjcticablt in connexion with the Efi^tcnt Bengal State 
Ruilvmy% In 1904* however^ a rough feix)' was started aa an 
experimental measure for certain kinds of ttflJfSc- If the 
monsuoiidf do not pjove a seriotia difficulty^ this service will 
no doubt be extended to all goods stock, and in time also 
to coaching vehicles- The line passes thropgh a populous 
and fertile coutilfy* Its passenger traiBc in 1904 amounted 
to persons, of whom more than i2,O0O|,ooo were 

of the third class; and its goods traffic amounted 10 2^500,000 
tons. The kiter oocisists chiefly of jute, tea, rice, sj[dces, and 
tobacco, which are grown more or less extensively in. the area 
served by the mil way j and of cotton goods^ gmin,, oilseeds, 
and sugar, imported from other parts of the country* While 
the Eastern Bengal Railway was worked by a comtJany under 
a guarantee, and for some yesim later, it usually caused a loss 
to the state ^ but since [SS7 it has alway’s yielded surplus 
profits after paying all tntercat charges, and the profit in 1904 
wa.s nearly 14 lakhs. 

The Emi Indian Railway was one of the three originally 
sanctioned for construction a-s expertmtntal lines under the 
old form of guarantee. The first st?crtioti from HowtuH to 
Pandua was opened for traffic in 1S54, and at the time of 
the Mutiny in 1S57 the line was open as far as RlnCganj. 
It was constructed on the broad gauge \ land at the end of 
June, 1905, the system, including leased lines, was 3,2^5 miles 
in length, being the fourth longest railway in India under 
one management. Thu raiiwity was originally designed to 
follow the course of the Ganges, hut in tS 66 sanction was 
given for the construction of a chord line from SltHrampur to 
LuckeesaraL To shorten still fiirther the circuitous route 
followed, sanction was given in 1901 for the construction of 
a grand chord from SttlrAmpur to .Mughal Sanii, which is 
expected to be opened in 1906. The line now runs from 
Howrah to KAllta, the section from Iklhi jo Kalka being 
owned by the iJelhj-UmbaJIa-KAlka Railway Company, and 
from Allahlbld to Jubbulpoic. Trom K2lka a railway on the 
1 fL 6 inches gauge runs to Simla, the summer capital of the 
Government of India. The East Indian has numerous short 
branches, many of which were neceasitoted by the fiict that 
the towns they sen-c were avoided in the first construction 
of the line \ but no large feeder branches of its own. It holdo, 
at present, however, the only direct access to the port of 
Calcutta from \orthem India, and is consequently fed by 
all the large railway systems connected witJi iL In other 
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resutcis also it Has been exceptionally well placed. The line 
passes through the richest ;ind most populous districis of 
India, nJid serves many large and important cities. AH the 
principal coal-fields io Indm jwe situated on ii. and for tn^y 
years the only route to these lay over the East Indian 
lUiUTty. As might have been expected under such circum¬ 
stances, the line has never lacked traffic. In 1904 the total 
number of pcissengcrs carried was 2|,000,000, of whom 
,,,500,000 were of the third class. Lying betweerj the 
summer and winter capitaLs of the Government of India, K 
carries a large number oC uptier^la-s passenger?, and is one of 
the few railways in India which makes a profit out of its fc.t^ 
class passenger traffic. Its gpods traffic la greater than that 
of any other railway. In 1904, 

were carried, consistine chiefly of co^ cotton, gram and 
seeds, jute, metals, oils, opium, salt, spice^ stone, si^, and 
tobacco, Of these commodities the tmffio in coal 13 the 
heaviest, the quantity in 1904 amounting to *.om,ooo tons, 
which represent? nearly rnic-half of the total traffic and more 
than one-third of the total earnings. The weight of coal 
carried by all the railways in India amounted to 
tons, BO that the East Indian carried iwo-thirds nf the whole. 
In tht. construction of the line the only physical diffioiU.^ 
to be overcome were a few large rivers ; and out of the who e 
length of 1,235 niil« 5 , no more than 345 miles liave 
stc^r than i in 300, and only 63 miles have 
steeper tlmn i in ton. The cost of working such a Ime 
would in any case have been moderate. But year? agP the 
administration hid the foresight to purchase a 
with this droirnsmce added to easy gradients, the 00^ ol 
working is as low as 33-39 per cent, of the gross camnigB, 
a lower result than has been obtained on any othy large 
railway in the world Up to 1S79 ttie East Indian ^ilway 
continued to work under its original contract. In 1880 ^ 
Government purchased it, ^ng the shareholder by annuitie^ 
but leased it again to the company to work under a contract, 
which is terminable in 19^9- The 

that, after payment of working expenses and all mterrai cl^rg^ 
includbig annuity* any surplus up to 15 ^ 

the proportion of four-fifths to Government and one-ltflh to 
the company, and any excess over as pro^r- 

tion of fourteen-fifteenths 10 Government and one^fifteenth to 
the company. The surplus earnings have always exceeded 
the 35 lakhs. The East Indian Railway was the only one of 
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the oy gvutTinttcd lines which connpletelijr' emerged from the 
unprofitable stage, arid since its acquisition (and for years 
previously) has yielded large profits to Government, those for 
] Q04 amouniiing to more than 1SS lakhs. 

Great The Great Indian Peninsula R4iii|ni‘fly was the earliest line 

T v^w t utidertaken iti Indiac It was promoted by a company under 
■ltd lAdj^ ^ guaranKre of 5 per cenL, and the (tist section from Bombay 
MidUnd to Thlna^ii miles) wtts opened to tralfic in 1653^- Sanction 
R«JIway«. subsequently given for the ejftonsion of this, line via Poona 
to RaichOr, where it connects wHlh the Madras Railway; 
through KhJndcsh to Jubbulpore, where it meets the East 
Indian Railway; and to NSgpur, where it pins the Bengal- 
Niigpur Haitw'ay. Soon after leavdng Bombay the Wesiem 
Ghdts are encountered; and as it was found impracticable 
to serve both lines by a single railway to the top of the 
plateau, the line to Poona necessitated the ascent of the Bor- 
ghit, and that to Jubbulpore and K%pur the ascent of the 
'HialghiL These sections arc 15! and ^ miles long resepec- 
tivelyj and the total rise is 1,631 and 972 feet There are 
twenty-five and thirteen tunnels, and 14 and 5 miles of gradients 
of t in so and less, the steepest being i in 37 for a distance: 
of and 4i miles respectively* The work was commenced 
in 1656 and 1657, snd was finished in 1S63 and 1665. 'Phe 
survey of these ghat lines occupied many working seasons 
before the alignment w'as settled, and the difficulties en¬ 
countered in their corcitruction w'ere very great. 'I'he through 
lines to Raich Qr, Jubbulpore, and Nflgpur w'cfc opened in 
1S7J, and 1667, In 1S85 the Indian Midland Eystem^ 
waa undertaken by a company under a limited guarantee; 
it extends from ItJnn on the Great Indian Peniiwula £0 Agra 
and Cawnpore, with branches to MSnikpur, Katni, Gjjain, 
and BatatL The Agra-Delhi chord tailway was opened in 
1905 and made over to the Great Indian Peninsula Railway, 
gmng it direct access to the granaries of the Punjab and 
Northern India. In 1900 the Great Indian Peninsula con¬ 
tract was terminated; and under arrangement with the Indian 
Midland Railway Company that line woii amalgamated with 
the Great Indian Peninsula Railway, and leased to a company 
to work, the terms being that if there is any surplus after 
payment of certain liabilities and working expenses, nineteen- 
twentieths shall btf paid to Government, and one-twentieth 
to the company. The Great Indian Peninsula itysicm as 
now constituied consists of 2,986 miles, 467 of which are 
* Portiofu of tihii fy>lciii tud bcco opened pireviotiity u tbon Imnchei- 
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dsuble line, all but .*3 railes being on the bio!^ ’ 

i, ihe third longest milwuy in Indin under one edmimsUntiM, 

It passes through spwsely populated ttiuM of countf}. bul 
it sers-s several large cities, and forms the route b) ah eh 
mails, troops, and passengers from all parts of Indm (the 
iwrtion se«ed hy the Bombay, Baro^ and Cwtr^ inda 
system alone excepted) travel to rmd from BomU> M rmr* 
td Europe. Its SmtKilass traffic is thus the highest of any 
railway in India. The notnber of passengers ™med 'n t^ 
amounted to j a, 500,000, of whom ij.ooo.ooo were of the ditrf 
clas-s It does not catty tntermediatt ckss passengers^ so 
that the diSetunm: between the third class and the t^l repm- 
sents first and secortd-elass passengers only, the ^ 
on the system iwnoonted to 5.000,000 toita 1M ™l"»> 
through the great cotton belt of India mBerii, 

and the Deccan! and. while gram and see^ are the ch e 
inffic it carries mote cotton than any other railway, the 
quantity in 1904 amountii* to 370.000 totw oul of '.S^^ 
urns for the whole of India, iw other ttaffie consists oS d>u- 
stulfs metals, oils, provisimis, salt, spices, stone, sugar, an^d 
limb^ The Great Indian Peninsula Railway was very costly 
to construct, and. although so favourably ptaed. it ^ m 
most years been worked at a loss to the state. The los^ 
howevn. grows less every year, and in .904 amounted to only 

Madnrs Railway was the diird of the three »^ays^ 
commenced as eaperimenlal lines, under the ongti^l fo™ of 
guarantee of 5 per cent. It was projected to run in a north 
S^ly direcLn .0 connect .id. Use Great Indmn Pen.nsub 

RailiRiv ftf>d in a aouih ^cattrrly directwn lo the weal 
near OJicut. U has since been extended to AihiJuU onjhj^ 

^■esi coast above Cantianorcy and to Bangalore by a brunch 
from JaUipeC In 1894 ^ bnxi^h to 

stuicted by the Mysore Stale* m 1901 the ^ 

Coast State Railway between Vizagapatam and Mad^ and n 
1903 the Kllgiri metre-gaege mil^y from ^ 

Coonoor (now imdef extension lo Ooiacaimmd) were added to 
the system. At the end of June* i pajh die system was 
mn^longy of which 4^ miles yrcte double hnes '^e 
of the eomnany was terminable in 1881. but m 187- ihe^c 
t pu ovtondod .0 .,07, The line 1 ^ dw^P b«n 

hsndicupped by the inferiority of the Mudr^ h«bout, where 
the difficulties of working increase steamer freights and dnsis 
tmffic to the Bombay route. The country taversud a popu- 
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loua and ferdle* but part of it is very subject to drought. In 
1904 the nuiDber of pa^scn^er^ carried was 14,500,000, of 
whom 13,500,000 were of the third clasif. The goods traffic 
in the same year amounted to 3,000^000 tons,, consisting 
chiedy of coal, cotton^ dyes, gtain and seeds, fruits and vege* 
tables, metats, oils, provisions, lialt, spices, sugar, stone, to¬ 
bacco, timber, and hides and skins. At no period during its 
existence has the Madras Railway earned its interest charges 
during the full year, and in only three half-years has it earned 
ary surplus profits. Since the transfer of the East Coast State 
Railnny, its income has improved, but it still involves the stale 
in a considerable loss, the deficit for 1904 being 33^ Lakhs. 

The North-Western State Railway began its existence as the 
Sind, Punjab, and Delhi Railway, which wns promoted by a 
company under the original form of guarantee, and CKtended 
from Delhi to Multdn via t jihore,. and fnim Karacht to Kotri. 
The interval between KotH and MultSn wus unprovided with 
& railway, and traffic was exchanged between these places by 
a ferry sendee on the Indus. In 1871 and 1872 sanction was 
given for the conne?Qon of these two points by the Indus Val¬ 
ley State Railway. At the same time the Punjab Korthem 
Stale Rai!i/^iiy from I^ahore northwards towards Peshilwar was 
begua In 1E86 the Sind, Punjab, and Delhi Railway was 
acquired by the state and amalgamated with these two rail¬ 
ways, tinder the name of the North-lVestem State Railway, 
It has since been estended in all directions; and at the end of 
June, 1905, the administration worked 4,038 miles of railway, 
of which 170 miles were double line, and 1,043 miles had been 
built for stratc?gic purposes along the north-west fronlier. It is 
now the longest railway in India under one administration. Jt 
includes the Southern Punjab Railway, constructed and owned 
by a company, and the railways owned by Patiala and other 
Native States in the Ehinjab It runs through the wheat grana¬ 
ries of Indio, and through some Luge and populous cities and 
cantonments, but it has been severely himdicapped by long 
stretches of strategic and semi-strategic lines. The canal and 
coloniraticm schemes of the Punjab Government have, how¬ 
ever, given a great impetus to the traffic. In 1903 it covered 
its interest charges for the first time, and in 1904 yielded a 
profit to the state, after pacing all expenses and interest 
charges, of nearly y-J lakhs. The n umber of passengers; carried 
in 1904 amounted to 35,500,000, of whom 34,000,000 were of 
the third class. The quantity of goods amounted to 6,500,000 
tons, the piindpal traffic being in grain (chiefly wheat) and 
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seeds* of which 3,350,000 ions w^e earned, a lai^ger quanllty 
than by any other railway in IndUu The chief iDck-saU mines 
in India are situated on the line, and the greater pojt of the 
Punjab is supplied with salt from this source. The other 
traffic consists of coal, cotton, fruits and vegetables, metals, 
oils, provisions, stone, sugar, timber, and wool. The port for 
the railHuy is Karilchi, and the development of ttaffic has been 
more rapid than either the port or the luiluay has been able to 
Iteep pace with. Both ore in process of improvement, and large 
orders have been placed for rollmg stock. Seveml new canal 
and coloniiaiion schemes arc under consiructton or contem¬ 
plation, and there is every prospect of the NoithAVestcm State 
Railway proving one of the most successful systems in India. 

The Oudh and Rohilkhand State Railway was another qfOirfk and. 
the lines constructed under the originul form of guaiantct. It 
began on the north bank of the Ganges and ran through Oudh state 
and Rohilkhand, at no great distance from the East Indian Rdiway, 
Railway, as far as Sahiranpur, where it connects with the North- 
Western State Railway, For many years it had no cominuous 
connexion at its eastern extremity, and it was not till ifi&j that 
the bridge over the Ganges was completed and the line was 
Knked with the East Indian Railway. A chord line his since 
been constructed ffom Benares to Lucknow, and a branch 
from FyiSbad to Allahabad, the bridge over the Ganges com¬ 
pleting this latter conneinon having been finished in 1505. 

To effect a connexion between the mctrc^gaugc systems to 
the north and those to the south of the Ganges, a third rail 
was laid between Burhwal and Cawnpore. With the exception 
of this link of 80 miles, the entire system is on the broad gauge 
and is 1,377 long. The company’s contract expired in 

1889, when the railway was purchased by the state and has 
since been worked as a state railway. It runs through some 
of the most populous and fertile tracts of India, and really 
holds the shortest route between Bengal and the Punjab; but 
in consequence of not having direct access to Calcutta, its 
traffic has to a large extent been local like all the original 
railways, it has few feeder lines of its own and is thus depen¬ 
dent on other railways. The metre-gauge systems arc now 
threatening to divert part of the traffic which it has hitherto 
carried. It serves the two hill stations of Mussoorie and Naini 
Tal, and the two very sacted towns of Hardwflr and Benaies. 

Its passenger traffic in 190.^ amounted to 9,750,000 pcnmrw, of 
whom 8,7 50,000 were of the third class. The goods traffic in the 
same year was 1,500,000 tons, consisting chiefly of coal, cotton. 
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grain and Ktdf, metals, opitm], salt, sugar, and timber. Up 
to 1 8^3 the line never tfarned its interest ohaiges and was 
alway's worked at a tees to the state. Since then it has yielded 
a small profit. 

The South Indian Railway is the last of the originaJ guaran¬ 
teed lines* It was begun by the Great Southem of India Raih 
way Company as a broad gauge line^ but was converted in the 
seventies to the metre gauge, as it was thought that the same 
capital would allow of more mileage being constructed on the 
latter grutge. The line has been extcriided since it was first 
projected, and now serves the whole of Southern India south 
of the south-west line of the Madnis Railway. It is 1,^53 
miles long, and is connected with the Southern Slahratta metre- 
gauge line at Dharmawam, Between Tuticorin and Cey^lon 
a ferry sen-ice his been arranged by^ which traffic of all kinds 
is booked in connesion with the railway* The line passes 
through populous districts, with many places of pilgrimage on 
Of near it, notable among w^hich is Rlmcswaram* The pas* 
senger trafhe is consequently heavy', amounting in r904 to 
19,000,000 persons, of whom 18,5 00,000 w'cre third class. Un¬ 
like every' other railway in India, the goods traffic yields less 
rcit’enuc than the passenger^ the earnings being 58^ and 
lakhs respectively* The quantity of goods c,amed amounted 
to 3,500,000 tono, consisting chiefly of cotton, fruits and vege* 
tables, grain (chiefly rice) and seeds, metals, oils, provisions, 
salt, spices, sugar, and timber* In rS9i the company's con¬ 
tract c-vpired and the line was purchased by the state, but 
leased to the company tq work. Up to 1899 it only once 
coTrieted its interest charge and was worked at a loss to the 
slate* Since that year, bowentr, it has yielded profits regu¬ 
larly to the Government, amounting in 1904 to tSf lakhs* 

The Southern Mahratta Railway was begun as a branch from 
Kotgi to Gadag for protective purposes against famine* In 
[ S83, in consequence of a treaty entered into wHth the Portu¬ 
guese Government for its connexion with the Portuguese Rail¬ 
way from Marmagno to the frontier* it was extended to Castle 
Rock* and also to Poona orwl Bellary* It has since been 
connected with Bejcw^da* where it Joins the Madras and 
Nizim's Railways, and with the system of railw'ays constructed 
in the Mysore State. It was prcjmcted by a company under 
a guarantee, and is comtructed on the rrjctre gauge. The 
systetn comprises x,d8; miles of line, including the Mysore 
Native Stale Railways and the Portuguese Railway, which was 
leased to it in tgoa. It serv'cs the southern part of the 
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Bombay Presidency^ the northern part of the Madras Presi- 
dcncy, and the State of Mysore, The country traversed 
is sparsely populated in many parts and is very' subject to 
drought. The number of passengers carried in 1904 was 
y,a50jO0o, of whom 7*000,000 were of the third class. 1'he 
quantity of goods carried amounted to 1,350,000 tons, consist¬ 
ing chiefly of cotton, dyes, grain and seeds, inutals, oils, 
provisions, salt, spices, stone, sugar, and timber. Prior to the 
transfer of the West of India Portuguese Railway to its manage¬ 
ment, all trafllic to and from Europe had to pass through 
Bombay, either by way of Marmagao and a local steamer 
service, or via the Great Indian Peninsula Railway. A 
through service with Europe via Marmagao has now been 
arranged for, which, in reliei'ing the traffic from the necessity 
of passing through Bombay, will also ultimately free it to 
a large extent from the pressure of competition, though the 
immediate effect of the change has been the cancelment by the 
Great Indian Peninsula Railway of the agreements, the object 
of which was to prevent unrestricted competition. 'l*he line 
4uns through very hilly country and its worlting expenses have 
consequently been high. It has never earned its interest 
charges and has always been worked at a loss to the state, the 
loB being intensified by the condition in the contract that 
a quarter of the net earnings must be paid to the company 
before interest charges ace deducted The loss in 1504 was 
more than ai 4 lakhs. The contmet is terminable in t 907 > 

The pKncipal Native State Railways are: the Kiiam's, 
constructed by a company under a guarantee from the Hyderi- 
bid State j the Kiihiawir system of railways, constructed by 
subscriptions among the several Chiefs in ItHthliwliT; the 
Jodhpur-Bikaner Railway, constructed by the Jodhpur and 
Bikaner Chiefs; the system of railways in the Punjab* con¬ 
structed by the Patiila, Jtnd, Miler Kotlrt, and Kashmir Chiefs \ 
and the railways in Mysore^ which were constructed by the 
Mysore State. All except the last have proved profitable 
investments for the se\'eial States 3, and though the Mysore 
railways do not cover their interest charges, they have helped 
to develop the State to an extent which would not have been 
possible without them* 

Roads 

The principal roads in India are of good quality, ^Ing Cwral. 
carefully aligned* pros'ided with broad metalled surfaces, 
wide cesses and berms, suffleient side and through drains* 
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substantial bridging or suitable ferriest and shaded by welt- 
}^nn trees. Subsidiary to these are roads of every degree^ 
from the bridged^ meialled, but narrower second-class rOfluda 
down to the tortuous steep hill paths, or the unbridged 
and unmctaljed embarLkments^ to be found in backward 
districiSn 

The total mileage of roads now existing is considerable^ 
though the country is still very inadequately provided with 
commumcations that arc efficient in the rainy season. The 
need ftsr substantial roadways was not, however, severely 
felt In the past ; and as their provision was only seriously 
undertaken about 1^401 it is permissible to contemplate the 
present stale of affiiirs with some satisfaction. But the rapid 
de^'elopment of trade in recent Unaes, due to the extension 
of the railway system into tracts ill provided with other means 
of comm.uiil'C^don, has lately accentuated the need for more 
adequate facilities for moving produce and goods to and from 
the nulwa^-s, a need which is likely to be enhanced in the 
near future by the introduction of motor traction on e^risdng 
roads. 

Before the advent of British rule, roadwap in the modem 
Sense were poetically unknown; and even after its establish^ 
ment there were few to be found, except within urban limits, 
undl 1339, when it was decided to make a strenuous effort to 
connect Calcutta with I>clhi by means of a good metalled road 
suitable for wheeled vehicles, with bridges over small streams 
and fcrTtes over the larger river& The level plains of India, 
scoured by streams which, for eight months Or more in each 
year, are passable without difficulty by the conveyances gener¬ 
ally used in the countiy, offer so small an obstacle to inter¬ 
course between dilfc^rcnt localities that, up to the end of the 
eighteenth century, there was no denutnd for prepared track ,s 
even for military purpoecs, transport being chiefly effected by 
pock animals travelHr^ along the village pathways, while 
travellers could ride or be conveyed in psilanquinSr * From a 
military point of view," as observed by Sir G. Chesney in 
chapter xvii of his Indian ‘ this state of things had even 

its advantages. The want of roads taught Indian attnies how 
to do without them. The whole system of military' transport 
and supply bcirig necessarily adapted to a roadless countryv the 
oedinary requirements under this head during peace differed in 
no material degree from the requirements of & time of war. All 
the subaidifliy military establishments were framed on a scale 
and plan to admit of the trtKips moving readily acrow country 
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in any direction ^ and wh^ regiments were traiisferred from 
One station to another in ordinary course of rdief^ they tooV 
the Iteid just ns completely as if they were about to enter 
on a campaign. Thus to pass from a state of peace to 
that of war involved no change of system ; the ordmarj- 
busintss of peace time oonsiitiUedT in fact, a regular training 
for Campaigning'; on the breaking out of war nothing had to 
be improvised, and the troops took the field without difficulty 
or confusion. SciCceedJngj os did English rule, to the state 
of constant warfare which had obtained throughout the 
country, this preparedness for action was a necessary Condi' 
tion. It explains the extraordinary promptitude with which 
the wars of the Indian army have been so frequently 
entered on.' 

On the other hand, the necessity of maintaining a right 
of way and piowding security to life and property Cm fre¬ 
quented routes was ne^'er lost sight of; and the Mughal 
emperors,, in pajticulai, concerned themselves to mark out and 
guard the routes most used by the caravans which carried 
traders and goods from one end of India to another. 

Among these were the important tracks from Mirzipur to 
the south (known as the Great Deccan Road)^ from Agra tu 
Ajmer, and ftoin AllahahSd to Jubbulpore, which were kept 
open by the British until after the Mutiny. 'J’here were also 
two or three established trade routes from l>elh[; one passing 
through Muttra to Agra, and thence^ via Eta Hah, to Allahabad; 
another running via Garhmuktesar, MorOdabOd, Bareilly, Sand[, 
and Rae Raielf to Benares and on to Patna; and a third 
following the alignment of the present Grand Trunk Road 
from I>elhi to Aligarh. 'I'be old Asu miners or brick pillars 
which marked these, and various routes in the Punjab, still 
exist in many places. The roods were generally guarded ut 
intervals by posts {iAaviis ); between the ikaukis the tracks: 
were marked out by stones, pillars, or avenues of trees. The 
zambidiirs through wftose lands the roads ran provided watch¬ 
men {^AavAiJiirs) and were allowed to levy a small toll on the 
(passing traffic. The futia^gntart^ or magUiftates, were respon¬ 
sible for all goods stolen v^-ithin their jurtsdiciion. The 
secutity thus given was probably fairly efficient; for when, 
towards the close of the eighteenth centuiyv Jonathan Duncan, 
then Resident at Benares, abolished the ifAauAi fees On the 
roods leading to Benares, the merchants at first objected on 
the ground that they would prefer to go on paying rather than 
run the risk of being robbed. 
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In the early period of British rule (natters did not adi'iuice 
very fast j the improvement of roads iivas undertaken chiefly 
with a new to facilitate postal comtnuniicaiion j and until the 
various sections which afterwards formed the Grand I'runk 
koad from Calcutta to Etelhi were commencedT the idea of 
pronding for wheel traction lA-as hardly entertainedr In the 
Bengal Presidency the duly of opening and mairitaining local 
roads was imposed on the scamlndarsj and, under Regulations 
V^II of J3a2 Jind IX of a cess of i per cenL on all 

temporarily settled estates was levied, in order to form a *road 
fund' to defray the necessary eJtpenses, Any surplus accruing 
from thii fund, after the supply of local needs^ was applied to 
the improvement of main roads» 

How backward was the stale of oflalrs, and how lacking in 
proper orpuiiiation, may be gathered from the follow'ing ex¬ 
tracts from Shore^s NotfS i>n /futm/t Adairs, vol. i. Under 
date May, 1833, he writes: * M to the roods, excepting those 
within the limits of the civil stations J S miles between Calcutta 
and Birrackpore is all that we have to boast of. In additioin 
tn this the foundations of a road between Benaxes and Allah- 
£lbadt ■SJid of one between Jubbulpore and Minlpur, have been 
commenced, and an attempt is now making for another between 
Allahabad and Delhi; but unless the construction of these 
roads be on a better plan* and the provision for keeping them 
in repair on a better footing, than, has been the case with 
the attempts hitherto made by the English in rtsid-making, 
Government might just os well spare their money/ He pro¬ 
ceeds to say that the uiad between Calcutta and Benares was 
no better than the ordinary unmade track except just after the 
annual repairs, which were soon washed away by the rains, 
and adds: ^A few years since Government were pleased to 
appropriate the town duties trj the impfovement of the roadsi 
and immense benefits resulted from the exertions of Local com¬ 


mittees in conseejuence; but sorcely wore the)^ carried into 
tflect when orders were issued to suspend all hiture works, and 
the duties w'ure again carried to the account of Government, 
white no provision was mode for keeping in repair what had 
already b^n done, for which purpose a v'cry small expense 
would have been suflicienu' 

Control hy The main roads were at that time under Military Boards, 

BowS^ one for each Presidency, without sufficient pow'ers either 
finonckd or administrative. Later, an attempt was made to 
give a general control over local road openuions in Beng^ and 
Northern ktdia lo the Military Board in Calcutta, but without 
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ihe necessary incT'^ase of authority. This Boa-id, in October^ 
133^, received orders to join up the verious nwids between 
Calcutta and Delhi, and to bring them into good order, 

'I’ht reports made by the Bengal Board to the Governor' 
General from 1841 to 1849 show clearly the chaotic conditions 
under which the provision and maintenance of the principal 
roads were then carried out. The actual work was effected 
by the Provtncial authorities through their own olScers; and 
funds were supplied, sometimes directly by the Supreme 
Go^'emment, sometimes by the Local Government, and on 
occasion partly by Government and partly by the zAmlndars 
and traders directly interested, sometimes even by donations 
from the great nobles and Rajas whose lerritorics were tra¬ 
versed by the roads in question In 1841 the Board reported 
that, owing to the orders of 183^ to push on work with the 
utmost rapidity, the cost of metalling the AUahibUd-Delhi road 
had risen from Rs. 1,740 to Rs. 2,703 per mile- Referring to the 
same orders, the Board further reported that the work between 
AllahAbAd and Delhi had, in consequence, * been earned out 
with undue haste to the prejudice of the wxirlt Itself. Metalling 
can be best done in the rainy season, but a great portion of 
this w'orlc has been cairied on in the dry season, and owing to 
SI warn of water the executive officers themselves oomplflin 
of the badness of their own work,' Of the portion of the 
Grand Trunk Road between Burdwtn and Benares, it was 
stated that when the work then in hand was finished ‘the 
distance metalled will be iojf miles, teaii'ing ijyj miles 
which, it is believed, will not require this operation; a remark 
which shoU's that, even at that date, the standard aimed at 
was not very high* 

In the Board's report for 1349 it is stated that nearly 
49 lakhs had been esepended on the formation of the Grand 
Trunk Rood since its commencement up to April 30^. 1S4S, 
and the probable expense of completing it was estimated at 
a litde over 33 lakhs. This sum apparently included the cost 
of the prolongation from Delhi to Meerut and KomSl, neces¬ 
sitated by military operations in the Punjab. Referring, in the 
same report, tu the road from Jubbulpufe to Kamptec, about 
1 JO miles In length, the Board states that' this portion of the 
Great Deccan Road is neither raised nor meiaUed, and has 
a aurfoce width generally of JO feet, extending in some places 
to 30 feet, except at the hill and nylldh gMti^ where the road 
is only iS feel.' Constant references are also made to the 
necessity of postponing the erection of staging bungalows 


4o6 T/fE INDlAiV EAfPIRE. [chap. 

and other necessaries * with reference to the present flrurncial 
difficulties.^ The powers of i^upersision exercised by the Mili¬ 
tary Board in Calcutta were as extensive as its financial and 
executive authority was limited^ It reports aluidst in the same 
breath about petty culverts rtear the Acng Pass in the Arakan 
Hillsp the supply of doftgiis (canoes) For ferries in the Kh 3 ai 
HillS) the repairs to jrAat/Hs in the Raipur jungles, the design 
of causeways in M&|w 3 ^ and the grading of hill paths leading to 
Repliicetl Darjeeling or from Mussoorie to Si mb.. Happily, about this 
h* ^ properly constituted department for canning out civil 

vindal public works was formed in the newly annexed Punjab by 
Captain Napier (aikerwards Lord Napier of Magdala ); and 
this was so successful that in 1854-5 the Military' Brmrds 
menci. were abolished, and Public Works Departments were organized 
in all the Proviriroes, under the general control of ihu Supreme 
ligvemmcnt exercised through its newly constituted Public 
Works Secretariat K After this reform progress in road-mnking 
became much more methodical, and the up-keep more satis¬ 
factory',. than had previously been the case. It should, howev'er, 
be mentioned that, even in the last years of the Bengal Board’s 
r^'xwe, considerabte progress had been made in the construc¬ 
tion of metalled reads between the large cities of the North- 
VV'estern Proviijocs. which, was mainly due to the lieutenaut- 
GovemoTt Mr* Thomason {1845-55% 
of --^boul the same time the construction of railways began 

wA^ (m ^ ^ considerable influence on the function and ch^iracter 

raid of new reads. With the extension of the railway syiitem, it has 
AiTuctiofi. ijtjcome more and cnore necessary to build roads in a direction 
which will enable them to feed rather than compete with the 
newer means of communication ; and greater demand for 
metalled roads has also been aroused. In Mr. Malonyv 
when advocating on improvement an that portion of the Great 
Deccan Road which lies between NSgpur and Jubbulpore, 
represented that “^the actual amount of local produce was in 
excess of the consumption,' and that * for the prosperity of the 
country cheap and easy communication for. the exportation of 
the excess of produce was indispenabk.' This remark stales 
shortly the chief object with which roads were generally con¬ 
structed in the first half of the nineteenth century ^ and as the 
harvest season coincided with the drying up of the rivets, 
there was not much need for bridges except on the great 
trunk roads, w'hile even on these permanent bridges have 
not to this day been provided over many of the larger rivers, 

* Set Vol. ly, X, Public Wwbi OTi^xnixitbD. 
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ferries or flaatin>g bridges doing duty in their pUoe. Tl;e 
majority of early roads atre, therefore, merely embank^ 
merits across low-lying places, witii easily guided approaches 
to river banks^ and cleared and levelled surfaces elsewhere. 

With the introduction of railways the circumstances altered, 
and there arose a demand for bridged and metalled ccnniiiur;i- 
cations which would give access to the railway line at all timc!i 
of the year. In some eases, no doubt, old routes haii'e to a 
certain extent been superseded by railways as a means of 
through comniunication; hut on the whole the mftuence of rail- 
wap has been in the direction of stimulating progress in road 
construccion and developing the traffic to be carried 

Another great factor in stimulating the construction and InflacDce 
up-keep of ruttds has been the extension of local self-gm^em- 
ment. As will be seen from chapter ix of Volume tV, the gcut^u- 
number of munkipalities which are responsible for the up^teep 
of roads within their Limits was largely increased between 1S60 
and 1&70, and their powers were considerably enhanced in 
pursuance of the policy of local control over local affairs 
initiated by Lord Mayo in 1S70-1 and developed by Lord 
Ripon in iS8r-4. As a result, too, of these tatter measures, 
most Provinces of British India are now provided with District 
and Sub-District boards, whiM4> primary duly it is to apply the 
funds at their disposal from the land-cess and other sources of 
local income to the maintenance and improvement of local 
communicfttions. Accordingly, just as the subsdtution of 
Provincial Public Works Departments for the old Military' 

Boards, and tbe (inandal decentralization effected by ^rd 
bfayo and Lord Lyttonenabled the Government of India to 
transfer most of the responsibility for road work to the Local 
Govemments, so the extension of local sclf-govemmenl carried 
the pnxess of decentralization a step farther, and enabled the 
Provincial Governments to dek>gate a large portion of their 
functions in this respect to District boards. In each case the 
uxtension of local control was accompanied by considerable 
improvement in looil communications. In Madras dcocntraliza. 
tion has been corned so fk- lliat nearly all the roads are in the 
hands of local bodies, but in most Proinnoes the Local Govem- 
[Dent Still maintains the main tines of oommumcaboiw In 
Madras and Bengal, the District boards employ an independent 
staff to deal with the roads and other local public works 
within their charge; elsewhere the road work sanctioned by 
the local boards ts generfllly carried out by the Public Works 
' Sec V&l. IV, chip, ri, FbuiCiCh 
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l>epartment. The labour of the wortcersT^hom the Govemmejit 
has to support m of fatnine is also lai^ely devoted to 

roadniok.tni'. 

With the constitution of a. suitable organisation to look after 
the business of road-buildii^g and maintemmcei a, methodical 
classification of existing and future roads became necessary', 
and all roads arc now classed as follows :— 

Class 1, Metalled 

(a) With bridges or ferries^ and draltiied throughout, 
(i) Partially bridged and drained 
j, II. Unmetalled. 

(tf) With bridges or ferries, ard drained throughotit. 
{i) Partially bridged and drained. 

ft IIL Banked and surfaced^ but not drained 

„ IV. Banked, but not surfaced : partially bridged and 
drained 

HI V. Cleared, and partially bridged and drained. 

PK VI, Cleared only. 

Most of the Class I (a) roads, and some of the others, have 
avenues of trees planted along them i and although it is no 
longer necessary' to build i’AnuHi/ffn hiits on the main itiuteSr 
it is usual to provide rest-houses and sar^ij for Lr&vdlcrs 
along all roads on which the amount of traffic justices the 
expenditure. 

Main- hlost Indian roads arc metalled with broken brick or 

k<iakar (nodular limestone)^ in the absence of stone and 
gravel, which are not procurable over s-ast artas^ The expense 
of maintenance is somewhat high, and is greatly increased by 
the inferior character of the wheels of native conveyances. 

The cost of building roads depends largely on the nature of 
the country through which they pass, and ^Tines so greatly in 
different parts of India that to quote average figures would be 
misleading. Thus the roods are rendered expensive in Bengal 
by the necessary embankments, the large amount of drainage 
to be crossed, and the inferior nature of the metalling ‘; and 
in Bombay and parts of Madras by the hilly character of the 

' ' retfoai whole cx|i«rknK is coqlined IQ- Eorope naxy fin3 it dLfficnlt tQ 
rciliic the idn irf 1 perteetty diE c^miriy cxicadliijf for sevcnl hiuidred 
ififlei in CTcry dfttctlQa, lad whriv ih-m is not » tnQcfa u a ptbUc 1o be 
rcrand tbrmijdicMJt iu whole extent, Sewh u Bengil. StOOt, if nicd, milt 
tw btDBcht frein cDonndut nSbltiDCM, vid ibe twly poaxible mbutiliile for it 
u X rQd4 mrTiee U tbr expcaji^e xod imperfect Odg of broken Sir 

C. CboDtft P^htr (third editim), pp. jBj-j. 
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cDuntr)^ Tht; cost of maintenance varies from similar causes, 
and also, in the cast? of roads maintained by local bodies, with 
the amounts these can a^ord to allot 

In former times the rOfids were, in certain cases, built and 
maintained by forced labour, but this is no longer the case. 

It used also to be customary^ to levy tolls at all ferries and 
large bridges, and at many other intemucdiate spots. The 
number of places at which tolls for the (isc of roads are now 
levied is (except in Madras) ccrnp&rativcly small; and these 
are chiedy at ferries, where the toll is in the nature of payment 
for service rendered, and on hill roads whose up-kcep is ex' 
ceptionally expensive. 

Roads and mil ways together have revolutionized the methods C«iTcy- 
of transport, causing pack animals to be almost entirely disr 
placed by wheeled vehicles throughout the greater part of the 
country* In olden times hackeries hardly existed'outside the 
large towns ; and though we know, from Tavernier, that heavy 
wagons drawn by five Or six pairs of oxen were used in the 
plateaux and elevated tracts of Central and Southern India, 
these had to be steadied with cords at the river banks and 
other bad places, where too they often had to be unloaded. 

Light springless carts drawm by a pair of oxen could carry 
travellers 30 or 35 miles a day under ravoumble circumstances* 

The commerce of the country was, howtn.'cr, as already stated, 
chiefly dependent on pack animals for tTtmsptjrtr and enormous 
catavims of these used to traverse the FenirLsula, carrj-ing 
merchandise from one point to another, .^t the pte*;nt time 
it is only where railways have not yet penetrated that pack 
transport has preserved any important share of long’distanoe 
traffic, though in sandy or hilly tracts a considerable amount 
of local traffic is still dependent On this means of conveyance. 

In several instances w'elhbuilt roads have been wholly or BiOed 
portly utilized for the purposes of light railways and tramways, 
and an increase in roiled roods of this descriptiem hai been 
striingly advocated. It will always,, how'cver, be necessaty to 
provide communications which con be utilized by the com 
veyances and vehicles in general use by the people, and care 
is therefore taken, wben granting concessions for laying light 
tramways on existing roads, to safeguard the public interests 
in this matter. Whether in the future self-pfopclled ii“ehicles 
will supersede steam tramways or give a new impetus to their 
provision U a problem which events alone can solve. Should 
it prove that such vehicles, ninning on an open road, can 
compete economically with those running on rails, the result 
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will prove art iinmensje benelit to India, which now possesses 
a Tairty larigc rnilcai^^ of suitable roadways. 

Stadulci. The collection of statistics regarding roads in India has 
never received much attention, for their clossihcationr the 
circumstances under which they are constructed, the demands 
which they meet, and the funds available for their up-keep 
vary so greatly in different parts of the country that there is no 
common object to be served by their compilation. The fallow¬ 
ing figures will, however, give a £Ur idea of the road mileage 
of British India in 1901-3 t—TocaJ length of metalled roads 
about 37,000 miles, the up-keep of which is divided pretty 
equally between Government and local authorities; total length 
of unmctolted roads about t jb^oeo miles, of which about Ave- 
jsevenths are maintained by local bodies. Thu above atati s tioi 
relate to roads under regular tnoinUrnoncc. There arc also 
a number of mads which art repaired or re-constnicted at 
irregular intervals, e. g. during famines, and others which are 
maintained by the Forest Department or by the owners of Large 
private estates. In the same yau, the total gross outlay 
(e^tcluding that by municipalities) on - civil wnrks,’ of which 
roads constitute the most important item, was 5^- crores, of 
which crores was contributed by local boards. 
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APPENDIX 

Statistics of Railway Progress 

TABLE I 

Results of Workino 
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Warkitig 

EipcBm 
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Mileage opfjt for Traffic at Different Pekiods, 
WITH Total Oitiav 
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TABLE V 

Avchace Rates charced for Passengers and Goods 


Yuii. 

PABsnDXBS mt Mils. 

Cdoh 
[perTm 
pr-f llUr>. 

PifBt CIabt 

Secini4 Clam, 

CUm. 

TfcLrdClMi. 



Pin. 

pin. 

PIa 

Rn 

t^t « 

IJj-O'l 

41h 

4^4 

? iS 

7-9* 

.. 


+9> 

yt% 

a^3 

&75 

1901 , 


S■4!3 


1-31 


1304 . 

ii'4i 

S*9 
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TABLE VL Tonnage or Goods carried and Earnings 
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TABLE VII 

Dates op Expiration of Contracts with Companies 

WHICH OWN OR WORK PRINCIPAL RaILW^AVS. 


Cuupaittn. 

Date of eaiHnci. 

D«« m. vthA^h 

fcKfnKi. 

OrltiBa] or 
iie«oiI cotitma. 

ji .Assam-Hdinl , • 

Beftjjal m 4 Nerrlh- I 

W CfLCRl ] 

April ab, 1891 
Dow la, jSSj 

Dow 31,1921 
Dow 31,193a 

OriEinal- 

Idwignl-Doourt , 

April 37,1891 

Dow 31,1919 

It 

|{«lll<li'Na£pQT , , 

Mar, 9, iRBy 

Dk. 31, i^tj 

rp 

HcKDtmT, HaroiJn, and } 
Central India \ 

NflT. at, 1S55 

Dew 31, I9&S 

pp 

Burma > « . , 

Mar. 9 >] 9<)7 

Dow 31, igat 
Dew 31,1916 


DeKLi-Ifmbalta'KAlka ^ 

Feb. 11, 

ft 

East ludtpA « 

Dec. at, iSyg 

Dow 31,1919 

Renewed. 

Great Ipdiui Peqlttinla 

Dvw 31 , 19 k 
O ct. 3, iSE^ 

June 3c, 1935 

tP 

Indian Midland . 

Dee. 31, ]9li> 

Original 

Madru . , » 

Dew at, iBot 

Dec. 31,19*7 


Nirara'i 

Dec. 17, idSj 

Doc. 31,1913 


Rahilkimd and Kumaon 

OcC ia,lB8j 

Dee. 311 1&33 

KenewKf. 

fibtith ladUn , 

Sonltiera ^lahratia 

Not. 34,189a 

Dew 3t, tglOi 


Jane 1,iS8a 

Jime jOr 19*7 
Dec. 31, tgaj 

OPBimir 

Sootbcra Punjab . . 

Aug. 13, iBgp 

tP 1 

1 TaptI Valley 

Ang. iS, lEgti 

Dew 31,1931 

r, ^ 


TABLE VIII 


COMPARATIVK STATISTICS OF RAILWAY DEVELOPMENT IN 

THE Principal Countries of Europe, the United 
States of America, Japan, and India 
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Uaited King' 1 
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4 >, 37 >-.'i ^6 

J 3,154 

1*9*5 

3 
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1 ioJASO 

38,961^930 


1,607 

6 
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, jeiS.,B3a 
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3 J, 8 ?I 
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24lp,TdP 
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10 
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11 

Rnanui ^npiir I 
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3460 
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O90O ( 
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17 

Jip|U3 (39*1-5) 
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4,116 

IT330 

?9 

India (1903) 
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194,814,567* 

J8,034t 

tc, 5 ll 
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TABLE IX 

Railways worked bv each Railway Admikistration on 

JUKt 30i i^s 



Name of Rnihra^ by 

T>>Ul 

ntiteafe. 




NO, 

wlitcfa ewlt ilDleffl 

1 Uiwltri 

Railwnr' cewpeii^n;^ lyMOffl. 

MLknjft. 

Ciaa^gc. 

J 


?75 

Aveam-Bengal * , + 

NoititbAll {fictlj,T|l)t 

74 * 

J,' 

Motre, 
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Ba met-Ija d r t 

j6 
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j6 
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HwfS 
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Bafd+ p p . . 

J] 
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1 IjcnnJ ud Norib- 

l,4«» 
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ftengil atid rfewthAYeH^ 






enit , , ^ ^ 

W1 
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Bcngsl-Dooftra » 


Tirltoot ‘ . . . 

£86 


£ 


Bcngnl-DooLti f 
Bedj^iil-Dooim Exien- 





Ben^l-Nefpur . 


sionf-t-. p , 

BchfxL-Nxgpor • 
JnbDBlpore-’Cjoitkdla * ^ 

VobarbbAnj t. 

1 , 69 ! 

ISrasd. 




?39 





31 





I’aTlBkiiiiciii t p p p 

35 



BhlTQlCilJ-CH3I)4«]‘ 
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r 




J B n n ^ d - rurbui d ir 
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FI)ui^a|^r-Gc4idi3^JiEBa - 
gad-PochuidiLr | . 

S 34 

M ebe^, 




Dhcungadm | . 

31 

It 

, 



JuaDKgu 1 T « 4 

£4 





jet«]»r-Kajl(Ol f . 

48 


£ 

BonMjr, BifDdi, uci 
L'entnl IndU. * 




3p**a 

Ah[n«]Abul-DliDl.1ta ^ 

33 




Ahmedalud-PAtaAijj t + 
HomtHTi tUrod&p and Cen^ 

ff 

«■ 





tnti ladiA^ * . * 

£»4 

Broad, 




Gaeltuar'i Dabboi S 

9£ 

a'S'' 




GieVwBr'i Mehuiu X 

93 

Metre. 




CixUuA.KtuUm-Nxgdn * * 

14 T 

Broad. 1 




Na|^a-U]|uii { 

34 

Metre, 
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Pttlad^AwbAy J , < 

I? 

33 
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3 - 

j'y' 
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4< 
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SI 
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TABI^E IX 


RaILWAVS VfOKKED BV E 4 CK RailwaV AdiILNISTHATION OS 
JlTNE 30 t 190s 


rr&. 

Kabic of ILiiNray by 
wbucb *»eb AvuAiH 

1* lkVTl»4. 

Total 

ni)«[F, 

1 

Halhrayi cafapriiu>£ ■ytfm, 

klilup^ 
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EA4l«ni BcaigsJ . 

I.J^J 

Cnwchliehaf*. 

i+ 

i'll" 

1 
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495 

Broad. 




K*ucitv HengAt f 

“37 

Metre. 




KajCctb Uenga] f 

Si 

3 " 6'^ 




>fymewiiigh.jAB»*]ptLr. 
JaguuutlhgAiij t ■ 

SI 

Metre. 


Eojt IqdiAQ . * 


Dc^ln^UmEHaiA-KjiJlu fi 

ifta 

llTDld. 



East tod^ f . 

1^96 j 





Sooth BehirB ■ w * 

79 

i4 




TArkeiSADr | . 

33 

■T 

i6 

Uml lndtuj I'ciiiii' 






•uU 


Agn-Dclhi Cbord f. i 

RhopAJ-lur<i (HrWih see- 

t30 

¥¥ 




lim') 1 . ^ 1 

Fll 0 p*l'Ti*r*l rS'(Ul*e State 

13 





' Ktlioa)^ . . I 

44 

NP 




Bhopal-Uijidii T! 

tii 

fP 




UioAdGoociA-Buma T 

Ia6 

■h 




Great Indian Fenintoti f 

l.5“J 





Gwalior T! - - • 


i'<i* 




Tndiaa Midland 1 + « 

807 

Broad. 

*7 

Hownh-Ainli ^ + 

37 

Howrah-AmU II 

37 

9'or" 

tS 

Hownih-SlvciiltlulA . 

lO 

Howrab -StiakbaJa H » 

10 


»9 

Jodhpur-UilcjDcr 

834 

Todhtutr-Eikaner"*. 

JIO 

Mrtrt- 


Jorhit 


Jodhpar-Hj^crabad fi* * 

1J4 

PP 

JO 

30 

JorEuitt * K + . 

30 

j'o'" 

91 

KolliB-^icpila ■ t 

59 

KalkA-Siinta Q . i » 

£9 


31 

MpldK-t 

M93 

Kotar Goldd^Mf ^ * 

10 

Uraad. 



Madrai H + - « 

9*4 

PP- 




Madru (NotllKaSt llBe)f 

497 

IP 




NUglri , . . . 

n 

MetfVi 




SfaonjiEr-Cochiti T » » 



33 

Mom 

y> 

Morrl"* 

73 

Mctre< 1 


Mor*i ”, i i 

1? 

1"$-^ 

34 

Tfimn'i Giurulvcd 





Stltr * d. 

743 

Berirada Exteniion | 
llydambad-Godayail Val- 

91 

Dfoad, 




lejT - 

391 

Metre- 




N i za m'iG uan □ lecd Staled 

330 

Broad. 

If 

North'Wenem , 


Daadot t- « • ^ 

6 

3" O'" 


Tamma and Kuhnulr* 

16 

Broad. 




k hnabalpi rb-Kohal-Thatf 

9 > 

i"6" 




Ladhiana-Dbuil-Jakhal ^ 

3 !^ 

Broad. 




North-Weaiemt , 

3fia« 





Nombert'Diu^gai 4 ■ 

4 « 

3" 6 " 




KaJpDia-Hhalitida * * , 

lOJ 

Bread. 




SoDtbero Panjabi , 

SOJ 



* N4Uv« Siam I1« mtImhI hj lUt* t Sene Uifc sorted ^ *_£?S 

tioc A wk r d by KAie ( StaiE litie nriisd far cMnfiABy. I Ltflr 

■nd ntiHted by raii^By. • StAlV Hb* by ojfBjiAny, * W»e irwKd A** 

Bnofkrd by ItAtlve 3 tAtA ft Sisl« [iac mrfctd by EfBtm Su^ 
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TABLE IX {iOHtitiued) 

Railways workkp by each Railway Administratioh on 
June 30, igos 


No- 

Nmmc o( lUilwiiy by 

Total 

allaKc. 


ItilEOfE. 


wbkb cAcb tyiuai 
■■ nrlMtL 

Roilnji ACHiipiiainf lijrtriii. 

Caacr. 


Oodh and KobiUchoBd 

^l?7 

CawapoiC'-Hurliwa] * , 

So 

Mrtne. 




Mardwiu''£>chnit > * 

31 

Urood. 




Oodh and RohiUcbund ” , 



^7 

Robilktuid nnd Kn- 






fwann 

331 

Lncknttw-RonjUy J >, 

137 

Metre- 




J'owann | . . . 

Kohilltuod uvd Kiunaon | 

4“ 

3 ' 6 'f 




34 

Mrtnt- 

39 

^□di Ibdluii » 

l^3S3 

KamltJotJ^i'enlini | 




PoDdlciwnyl , 

1 

II 




SoDtL Lidiu X , r 

I^IJ3 





Tut^fA Didtrict Boaid ^ . 
Thmcrclly-Qiiiloo (Biitiih 

99 

11 




•ecilciBll 

Tiiraratltjr-Qiiilan (Native 

Se 

f¥ 




Sute lecttoa)** 

38 

ft 

=9 

Sontbcrn Moknttn . 

tsfiay 

Btror-Shimoga , 

GttnUkal-MyKPK Fwo^ 

3* 

Metre. 




tier ^ . . . 

t3C 

n 




Hlbdupor ^eiv^par- 
Mysorc FronEicr) •* 


if 




H«pct-Koitwrt 

44 

n 




Kolhapnr** 

19 





Myaoie-JfMi^gBd *• 

l<i 





Mysoiv KcCioa (Santbein 
MaWtn'i t ■ 

aci6 





Sootbera MohrattaS , 
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CHAPTER VIII 


POSTS AND TELEGRAPHS 
A Post Oj^e 

Fo»til icr- Priqk to the yeiir 18^7 India no genemi postal 

system* A few lines of niEiJ couriers^ connecting the principal 
towns with the seals of Government, had been established for 
the conveyance of official letters and parcels; but their me by 
pri^tLte indisaduaJs was conceded only as a pmilcge on pay¬ 
mentIn 1837, under the provisions of Act XVII of that 
year, a public post was establl^cd, and the Government 
reserved to itself the exclusive right to convey letters for 
payment in the territories of the East India Company. ITie 
postmasters of the Presidency towns supervised the working 
of a certain number of Provincial post offices, and provided 
for the conveyance of mails over a few main lines of com¬ 
munication, while Collectors had charge of District post oflicus 
and local mail lines. The charges for the conveyance of letters 
Were levied in cash, payable in advance^ and v‘aried according 
U> weight and distance. Thus, the charge for sending a letter 
from Calcutta to Bombay was one rupees and from Calcutta to 
Agra la annas, pet lotaV 

In 1E50 a Commission was appointed to report on the 
working of the Post Office, and the result was the repeal of 
deput- Act XVII of 1837 and the enactment of Act XVII of 1854 
nraii <ra cu Indian Postal Act). This Act marks the commencement 
of the organimtion of the Indian Post Office on its present 
footing. Under its provisions the whole department w>as 
placed under the control of a Director-General; the office of 
Postmaster-General was ^pnrated from that of Presidency 
^ Uk conveyance of Icticn by nch cDDiieti ^amar, cf 

wap CEtKsdvfeEy itmlotied miclcr natiTC ntlic from early times* And It it 
inicmtiim to notice tlut ibe venueuW word* hi Northrni India, nnd 
iaffdl in ibe loath and west) ax derived, li^ Ibo Enj-lhll void, rrooi the 
Mngci It which Tciiyi of COvilcn, or other racthodi td ccnveyuico, wrK 
stalicned. 

* A toU it duTMiphllii, of na cuace, heinc the prcdie wrifilit of ft rupee. 
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Postmaster j I'lfitaiastcnrGiineral were appointed for the dheci 
fidminlstniiion and supervisioii of the postal services of the 
larger Provinces; mid Deputy Posimaaterii-Clencml, at first 
designated Chief Inspectors, for the less impOirtafic Provinces 
and the principal Political Agencies. Postage litamps were now 
first introduced, and rates were fixed for the ctsnvcj'ance of 
letters imcspectii^ of distance. The Act of 1854 remained in 
force till t 36 G, when it was repealed by Act XIV of that yeai, 
which was, in its turn, superseded hy Act Vt of 1S98. This 
last Act forma the present legal sanction for the w'orking of 
the Post Office. It supplied certain defects and omissions In 
the previous Act, conferred extended protection and powers, 
and provided increased facilities for postal insurance, the ralue- 
l»yablc post, and the money-order system. 

The main business of the Post Office is the conveyance and Claue* of 
dtlh'eiy of letters, postcards^ newspapers, booh and pnttem 
packets, and parcels. From 1854 to 1869 the lowest rate ofcuivdud 
inland letter p*>stago was | anna for tola. TTie next chaige 
was I anna for ^ tola; and for weights above 4 tola the scale poausc. 
progressed by 2 anna*; per tola, and thereafter by i anna per Lctie". 

4 tola. In 1869 the weight allowed for each rate of postage 
was doubled; the initW cluugc thus became 4 
4 tola. 7 'his rate continued in force until Apnl, 1905, when 
the weight allowed for J anna (now cquivTilent to a halfpenny) 
was raised to ^ tola. The charge for hi^^ier letters is i anna 
for 14 tolas. 

The minimum postage on newspapers was ongtoally 1 anna Kcm. 
for 6 tolas of weight ; but the rates have fro'm time to time 
been reduced. In October, iSgS, 4 anna was made the 
inland rate for a registered newsrpaper not exceeding 4 tolas 
in weight, and 4 cjina the rate for a registered newspaper 
exceeding 4 but not exceeding so tola.s, while tm additional 
4 anna was charged on eviety additional so tokis or |)art of 
that weight. The weight aJlowvd for 4 anna wa.s lalsed to 
fi tolas in January, 1904, l-hc |X)stage on packets other than 
newspapers was 1 anita for 10 tolas until when it was 

low^ered to 4 anna. 

'rhe Post Office at first carried parcels at rates vary ing with Puwli. 
w'cight and distance. In 1870 a uniform rate of g annas for 
to tolas was adopted. In. 1873 the minimum charge was fixed 
at 4 annas for sa tolas, but four years later it was altered to 
ft annas for 40 tolas. The present rales of inland parcel 
IHxrtage, which carnc into force in July, (901, are—(i) in the 
case of parcels not excoeding 440 tolas in weight, 1 annas for 
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the first ao toloA, 4 snnas for any weight eji.ci 2 fi<iing so hut not 
exceeding 40 tolas, and a annas for every addilionat 40 tolas; 
and (j) in the case of parcels exceeding 440 tolas in weight, 

3 rupees for a parcel not exceeding 480 tolas in Ti^^elgbt, and 

4 annas for every additional 40 tolas. 

The registration of postal articles was one of the additional 
facilities afforded to the public by the t'^ostaJ Act of 1854* 
superseding the previous practice of giving receipts for all 
letters at the time of posting. The registration fee is now 
1 annas for all classes of articles. 

The insurance of postal articles was introduced in 1S73, 
mainly in order to separate valuablu articles from the rest of 
the mail, 'fhere was at first no restriction on the amount 
for which an article might be insured; but in tS^o a limit 
of Rs. r,ooo Was fixed, whkh was raised in to Rs. 2,000. 
The imuranct fee was reduced in 1905 from ^ to per cent, 
on the value, subyect to a minimum of i anrau The gru^ 
amount for which articles wore insured by the I'ost Office in 
1^3-4 was more than 10 drores of rupees and the insurance 
fees yielded about af lakhs. 

The vatue-ixiyable, or cash on delivery, system was intro¬ 
duced into India in £>ecember, tSHi extended in 

139 r to the postal exchange between India and Ceylon* Under 
this system, the Post Office undertakes to collect from the 
addressee the price specified for payment on certain classes of 
articles sent for sale, and to transmit the money to the sender. 
The following table shows the steady increase Ln the viilue' 
payable busimss of the Post Office since the iritroduction of 
the system;— 


Yuk. 

h'antvT 

BTticIo 

curiod. 

Valti,^ 

tpBckfiMl ter 
rBcrnnrfln 
UUaid' 
raprrt). 

ComiDUBQq 
iv*|lced 
(iId liXIuct 

i8fio-t .... 

49-389 

S 

0.1 

iSjtO-I ... * 


1,16 

3-1 



3-4J 


1903+ .... 

3,586,397 

4^50 

6.4 1 


In 1903-4 Calcutta tradesmen reulUed about 136 kkhs by 
this method, and the tradesmen of Bombay nearly 78 lakhs. 

In 1875 the Universal Postal Union was established; and 
in the following year India became a member, and a party 
lo the Cbnsiention which regulates the earriage of letters, 
postcards, and packets between all countries of the Union, lit 
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iSga India 9|tplied the standard Union rates lo tx>iTi!;spondc!ice ntei to 
for all parts of the i^'orld, wheihct vtthin or outside the Fostal 
Union; and in iSgS she joined in the scheme for the adoption 
of a uniform rate of postage at the rate of a penny per half 
ounce On letters throughout the British Empire. 

In 187^ ajmngemenis were made fdf the cairiagje of poreds 
to and from England^ and for their collection and distribution:, 
by the Peninsular and Oriental Steam Navigation Com|Kmy. 

This was soon follow ed by the introduction of exchanges of 
postal parcels wnth certain other European countries, and with 
se%'cral British colonictr. In iS^s the exchange of parcels 
with the United Kingdom was transferred to the agency 
of the Brinsh Post Office, and in 1S99 India joined the 
] ntemationul Parcel Post Uniom Parcels can now be 
exchanged by post between India and almost every country 
In the world. 

Prior to i SSo sums not exceeding Ra, 150 could be remitted Ifllami 
by money order from one Ihstiict treasury to another. A 
Commission of about i per cenL was charged, and the remitter 
had to send the order obtained by him from the remitting 
treasurj' to the payee, who vras required to present it for 
encashment at the treasury of payment- The cost of mms* 
mitting the order was a charge oxer and abox'^e the comimssion* 
and there was, besides, the risk of the order being lost or 
stolen in the post tmless forwarded under the security of 
registration. In (878-9 the District treasuries issued monthly 
{on an average) 20^605 money orders of the aggn^te value 
of 7-4 lakhs, yielding a commission of Rs- 8,823. From 
January i, iS8q, this raonej'-ordcr business was taken over by 
the Post Office- The commission remsjned the same, but 
H radical change was made in the procedure. The (emitter 
bud only to fill in an opplicadon, the Post Office undertaking 
to transmit the money to the payee, and to oblaln his acknow¬ 
ledgement Sind deliver it to the remitter. The immediate 
effect of this .change of agency, by wbich 5,0^ post offices 
of issue and ;iaymcnt were substituted for 321 tfcasuries, was 
that the business done quadrupled within throe months, the 
number of moneys orders issued in the single month of March, 

1 S8c, being 97,284, of the aggregate xalue of more than 31 lakhs, 
and yielding a commission of Rs^ 36,238- 

Numerous and important improvements have been made in 
the system since its tnuuder to the Post Office. Among them 
may be mentioned the addition to the form of application of 
a ^coupon,* on which the remitter is at liberty to write a com- 
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municaliDn to the payees which ia carried and deliveired fruje 
to the latter; the payment of money orders by poislmen at the 
residences of the payees, introduced in iS34 ; the introduction, 
also in 1864, of the telegmphic moneynorder system ; and the 
use of finger unpressions for the idimtification of illitemtc 
payees. The rates Df%ommi$ston on ordinary money orders 
nour stand as follou'S:—On ^ms up to Rs. 15, i anna on 
each Rs. 5 or fraction theieiof; and on sums between Rs. 15 
and Rs. 35, 4 annas. Sums cKceeding Rs. 25 are similarly 
charged—thus a money order for Rs. 40 (25+15) wrjuld pay 
7 annas. Tor telegraphic money orders the scale of charges 
begins with 1 annas for any sum not eKceeding Rs. 10* and 
progresses in the same w“ay as ordinary money-order rates up 
to Rs. 150. For any sum exceeding Rs. 150 up to Rs. 600, 
which is the limit for both ordinary and telegraphic money 
orders, the charge is R. 1-8 fw a complete sum of Rs. 150^ 
//jw 2 annas for each addtiioruxl sum of Rs. 10. In addition 
to the ordinary fee, a rupee is charged for the c<»t of the 
telegram in the case of Uigenit orders, and 8 annas in the 
case of Deferred orders, and credited to the Tcltgraph 
department. 

On the money-order system proper have befin grafted 
measures, adapted to the indinduol requirements of each taw, 
for the remittance of rent to landowners and of Government 
dues such as land revenue, cesses, and income-lax TTiese 
systems have a special i-alue in protecting the people from 
illegal exactions. The landowner is saved from improper 
demantk made by subordinate revenue officials, and the tenant 
is protected against the landlord or his agents. 

The following table ahow-s the inland money-order transac¬ 
tions of the Indian Po,st Office for the years [8So^i, 

1900-1, and [90j,'^4 i— 
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In 1903-4 the average amount uf mi inland moncjf order 
was Rs. 17-13-11* 

Foreign money orders drawn or received fTom+ tht Fcudiin 

United Kingdom, and also most Hritish colonies and foreign 
countric-s Axt expressed in sterling ; but there are a few foreign Hntiitv 
countries and British possessions to and from which money 
carders are advised in Indian currency* 

The follomng table shows the number and amount of foreign 
money-order transactions for the years i 83 o-i, rSgo-r, 
1900-1, and 1903-4:— 


VeAIL 

FABZECUr HDiriT 
ORiiEU isseud- 
in (nuu. 

mdizv 

Mpm FMD 
in Upu* 

ISimber' 

Arhwdi 
tn Inifinn 
cBTflACY 
(4 b ]Bkhi^ 

K amber. 

Amwii 

ID. 

curftwif 

(iaUWlu 

iSSO’i 

19,381 

It 

^,tu8 

3 

189Q-Z » * 

54-407 

i7 

54.036 

40 

I^OO-t , * * 

97,30» 

4& 

sS».*£J3 


1903-4 

133 -*! 9 

61 

*85,995 

ifii ' 


The sale of British postal orders for small sums was intro 
duced in T&S4* These orders are payable in the United King¬ 
dom and at certain British p<i 3 l ofiBces in foreign countries. 

The number sold In 1890^1 was 39,683, of the total value of 
£17,761* By 1903-4 the number had risen to i 4 i, 4>9 wid 
the value to £90,730- 

The Post Office provides, for the use of the public^ postage I’nrige 
stamps of various denominations (fourteen in 1904), embossed 
envelopes, postcards, and nea-spaper wrappers. Such of the 
stampii, A:c., as are required for official pui^ioses are over- 
printed ' On H. M. S.' (On His Majesty’s Semce). There is 
also a Special J anna service postcard which b prepare 
In India, With thb exception, all stomps, embossed en¬ 
velopes, postcards, and wTappers are obtained from England 
under contract* 

The colour and design of the postage stamps have under- 
gt>ne various changes frcim time to time:, the most important 
being that made in 1900-1, when India adopted the colours 
—green, red, and blue—recommended by the Universal 
Po^ Union for the stamps representing the three standard 
Union rates of 3 centimes, 10 centimes, and a 5 centimes, 
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municnt-iDn lo the payee^ wKich is earned and delivered ftw 
lo the latter; the paynnent of money orders by postmen at the 
residence^ of the pAyees^ introduced in 16^4] the introductiun, 
also in 1S34, of the telegraphic money-order system j luid the 
use of firtger impressions for the identiftcation of illiterate 
payees. The rates of'^iiimisslon on ordinary money orders 
now stand as follows;—On sums up to Rs. 15, i anna on 
each Rs. % or fraction thereof; and on sums between Rs. 15 
and Rs. 25, 4 annas. Sums eKceeding Rs. 25 are sEDiilarly 
charged—thus a money order for Rs. 40 (25+15) would pay 
7 annas. For telegraphic money orders the scale of charges 
begins with 3 annas for any sum not ejtoeeding Rs. 10, and 
progresses in the same way os Uiidinary money^Jider rates np 
to Rs, 150. For ajiy sum exceeding Rs. 150 up to Rs. 600^ 
which is the limit for both ordinary' and telegm{>hic money 
orders, the charge is R, i-B fur a complete sum (if R-'i. isOj 
pins 3 annas for each additional sum of Rju ro* In addition 
to the ordinary fee, a rupee is charged for the cost of the 
telegram in the case of Urgent orders, and 3 armas in the 
case of Deferred orders, and credited to the Telegraph 
deportment. 

On the money-order system proper have been grafted 
measures, adapted to the individual requirements of each case, 
for the remittance of rent to landowners and of Government 
dues such aa land revenue, cesses, and income-tax. These 
systems have a special v'aluu in protecting the people from 
illegal exactions. The landowner is saved from imprcfper 
demands made by subordinate revenue olfickls, and the tenant 
is protected against the landlord or his agents. 

The following table shows the inland money-order transac¬ 
tions of the Indian Post Office for the years j& 3 o-t, 1890-1, 
T900-1, and 1905-4:-^ 
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In 1903-4 the average amount of an inland money order 
vas Ri *7-13-11, 

Foreign money orders drawn upon, or received from, the Fordga 
United Kingdom, and also mckiit British colonies and foreign 
countries, are expressed in sterling; bat there are a few foreign Britiiti 
countries and British po^-ssions to and from which money 
orders sue advised in Indian currency. 

The following table shows the number and amount of foreign 
money-order transactions for the years iSSo-r, 1890-1, 
tgoo-t, and 1903-43— 
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The sale of British postal orders for small sums was intro¬ 
duced in 1884, These orders are paj'able in the United King¬ 
dom and at certain British post offices in foreign countries. 

The number sold in 1890-1 was 39,683, of the total v^ue of 
£37,761. By *903-4 the number hod risen to 141,4^9 ajid 
the value to £90,730. 

lire Post Office provides, for the use of the public, postage Vottm^gc 
stamps <A various denominations (fourteen in 1904)^ embossed 
envelopes, postcards, and newspaper wrappers. Such of the 
stamps, &C,, as arc required for official purposes arc over¬ 
printed 'On H. M. S,‘ (On His Majesty's SemcejL There is 
also a special J anna scnice postcard which is prepare 
in India, ^Vith this exception, all stamps, embossed en- 
^idopes, postcards, and wrappers are obtained froin England 
under contract. 

The colour and design of the postage stamps have under¬ 
gone \'arious changes from time to time, the most important 
bcir^ that made in 1900—1, when India adopted the colours 
—^cen, red, and blue—recommended by the Universal 
Postal Union for the stamps representing the three standard 
Union rates of g centimes, 10 centimes, and 35 centimes, 












THE INI}JAN EMPiME [chap. 

of tvhich the Indiim cquivaJenls are ^ anrL^ i anna, nnd 
mmaa. 

gravest difficulties with which ihc Indian Post 
nti^pott- ^ Cfjntend is the habit of uSTVig^ far ptostal 

cari*, missives m the vemaciiliu, the flimsiest of paper folded into 
the minutest compass. The address often contains much 
superfluous nuitterj and is spread over the entire available space 
fjji both sides of the cover j and fhe difficulties thus caused are 
further aggravated by the poat-tnarks which* for wniit of space* 
have to be impressed on the address, A partial remedy has 
been found by the Post Office in the provision of envelopes 
t>caring ^ anna and i anna embossed postage ^stamps, which 
tire sold at the face value of the stamps they bear. This 
measure was introduced In jSjj and at once became cit- 
iretnely popular. The practical effect was to reduce the 
postage Ijj' the cost of the envelopes, but the object in ^iew 
and the results attained full) Justified this liberality. Stamped 
newipupcr wtappers are also provided. 

The intrtiduciion, in July, 1S79, of the J anna inland 
postcard gave a lower rate of postage than had before been 
available, and these cards, like the embossed envelopes, are 
sold for their face value. Tn April, iSSo, service postcards, for 
the use of Government official^ w-ere also provided. Reply 
postcards were introduced in It is a noteworthy fact 

that the introduction of the postcard, which is now much the 
most popular medium of priv’ale coireapondtnce in India, 
aroused consideiable opposition in the public press, rmiinly on 
the ground that it would interfere with tlio secret^ of postal 
" communication. 

The opemrions of Uie Imperial Post Office ortend to all the 
Ji^Es in Native States of India which never had postal sjstems of their 
NiatYe own, and to a large number of States, including Kashmir, 
"■ Borodo, and Mysore, which have given up their sepomte ays- 
terns. At the end of the year 1903-4 <mly twe;otj>two Native 
States still maintained independent postal arrangements] and 
with five of these (Patiila, Nabha, Jmd, Chambo, and Gwalior), 
special conventions have been made under which these States 
use the stamps of the Indian Post Office over-jninted with 
their own anas or name, and each party to the conventiom 
recpgniMa the stamps of the other parties for all purposes of 
the inland post The postal arrangements in the remaining 
seventeen States, which have s>‘stems of thdr own, were in 
most cases mode primarily for the purposes of State official 
ccmrcapondence and have been more or less extended so aa to 
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aflbrd facilities to the public \ 'Hie |niblic facilities Tt-arj' very 
much Vi'Sthin these States; but ewjcpt by the payment of an 
extra pKistoJ charge, they afford practically no posul communi- 
cadon to or froin any outside paut of India or with any other 
country. This and other bcotivenjenccs hai.i& led to the 
establishment of a certain number of Impciial Post Offices in 
most of the Native States in question, and these generally 
curry on ali classes of postal work in the same way as offices in 
British terriiofy. 

The fol towing table shoiA's the Post Office establishment PresentDr- 
os it stood On March 31, 10041— imamUon 

f J " y t ofthedc- 

parttdeat. 


Chief OfGcen of tlte Oificei ofTHreettan and Accomiti. nad Hcudi 
of Circlo i + I ^ 
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ia.419 
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The chief control of the Post Office ia vcst&d in a Director^ 
General, aided by a Deputy and ttwnee Assistants, who k now 
(1905) subordinate to the Government of India in the new Dc^ 
partment of Commerce and Industry. For postal purposes 
India is divided into eleven Circles, which do not in all cases 
correspond with Provincial most im- 

portunt Circles—namely, Bengal. Bombay, Madms, the United 
Provinces, the Punjab and North-West Frontier Province, and 
Burma—are administered by Postmosters-Gcncml; while the 
remaining five—namely, Assam, Eastern Bengal, the Central 
Ptovinecs, Rjljput. 1 na, and Sind with Baluchistiln—ore under 
the control of Deputy Postmastets-General who, in postal 

' Thic KTBit«en in qustirai arc K^cribid; TnvucoK'; Cocblfl t 
lodore, BhCpAl, Orehha, C h a rkh l f i, DiitU, bmI CJtfaiwrfmr^ id Ccntnl 
Indi a ; Jaipar, liiindi, Kulungarh, and yOifA/w/iz. in impatiiu; 

Bbor Rivd Jan^uh id the BQiHbQ.y l^fctidnivy; and I jh . Be’lji 
TbD«e *b«wn in itslici do dcM iuc penuft the otlu;n have 

ttunpi of ihdr own. 
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maiters oJTectmg thdr own Circles, cxcrdse thu Mint: Tunctions 
and pfjwers as Ptjstcnastisrs-Cicriicral. Each postal Circle is 
subdiv'Ided into pcwtnl divisions comprising, gencniilyji tifo or 
more rt;vt;n'm; districts. The officer in chaige of a division, 
who IS immediately subordinate to the Postmaster-General or 
Deputy Postmasler-General, is called a Superintendent of Post 
Offit;cN, and is assisted by one or more inspectors In the duty of 
inspecting the post offices and mail lines in the dixision, and 
m exercising supervision over (lostal wxirk geneially^ The 
branch of the Post Office which deals with the sorting and 
disposal of mails during transit by mil is culled the Railway 
Mail Service, and comprises^ several divisions undcr^he charge 
of Superintendents. With cerUtn citceptious, this scmce is. 
under an officer designated the Inspectur^encial, Railway Mall 
Service, whose headM^uarteni arc at Allahabad. 

A central office of account wtus i:$tabfishcd at Calcutta in 
tSbi, under the charge of an officer who is now styled the 
Comptroller, Post CMfice. Until rS^^ the w'hole of the work 
cormected with the audit and control of postal! accounts w'as 
concentrated in Calcutta, It became evident, howex'er, that, 
ow'ing to the large and rapid development of the money order 
and saiingB lank btlslness of the Post Office, the audit work 
required to be dccencmiized ; and in January, t^oo, three Circle 
audit offices were established—at Calcutta, Nagpur, and Ddbi^— 
and were placed in charge of Deputy Comptrollers, subordinate 
to the Comptroller at CalcutUu 'fhe audit of money orders is 
now entirely carried out by these Circle offices. 

The everyday w^ork of the Post Office is performed almost 
entirely by native agency, only a few of the higher administrs' 
live and controlling appointments being ordinarily held by 
Europeans, 'i'he guneral efficiency end honesty of the native 
staff are shown by the fact that in t^j-4, although 5^2 ,ooq,ooo 
postal articles, and more than 17,000,0001 money orders, 
were dealt with, only about 11,000 well founded complaints 
were received from the public, that is to say* only one com¬ 
plaint for 64,000 articles. The total number of olTences 
by postal servants against the Iflw' in the same period was 

only 437* 

Postal communication in parts of the interior of Hiitlsh 
India, to which the Opemtions of the Imperial Post had not 
yet been fully extended, was until Ttcently provided by the 
Distnet Post, the original object of which was, generally, to 
provide communication between the heod’-quarters of Dislrfcts 
and revenue and poHct: stations in the interion As District 
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Post lines anci o^Mishmcnts from time to litne became 
rcmmierativei thej' wtn; transferred to the Imperial establkh- 
ment, and the funds thus set free were uiilsreal En the further 
improvement of the ninil deliver}-. Thus the r>istrict Post* 
when not restricted to official requiremenu* has acted as a 
pioneer of the [in|>ena 1 PosL The administration of the 
District Post, which was originally vested in DLstrici ofikers, 
is now everywhere entrusted to the local postal ttuthorities. 

Up to funds were derived in some cases from local 

cesses, and in othcia from special grants; but the entire 
postal Service is now maintained at the cost of Imperial 
revenues. 

The figures in the first table which follows show the growth Growth 
of the tiansactlons of the Indian Post OflSi:* between i 36 o-i “fp^* 
and 1903-4. The second (able show-i^ the distribution of the lioas, 
figures for i903“4 among the several postal Circles* and the 
number of postal articles (excluding tnoney orders) per head 
of the total and the Literate population, TlnJ average number 
of letters and postcards earned in 1903-4 was 3^3 per heafl of 
the total population of Indta* and 39-7 per head of the literate 
portion of that population, as compared with an average of 
75+7 per bead of population for the United Kingdom. 


Postal Transactions in India as a whole 
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The develc|jfnent or pos^l commianications between the Dvetloo. 
years i86o-r and is shown in the fullowlng table 
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63.993 

9 «r 993 
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109,133 

rgoa-j: , 

3^,1539 

15,831 

7.937 

Sj.oaS 

■ 31,631 

1903-4 ‘ 

16,731 

i?i 45 r 

8 , 7 T 3 

93^37 



‘ Fren tl^li like figiuKt IikIb4(: >}idk hX the Dbiiftdl Fo*i- 


Posi offices arc organized into headt sub* and branch offices. Oi^Ua* 
Generally them is a bead post office at the head-quarters of each 
Tftvcnue District, to which other post offices in the District are 
stibordinate for purujosta of accounts, *1110 more important of 
the subordinate offices arc designated ‘sub-offices^ and are 
usually established only in towns, while for villages there is 
a smaller class of ^branch offices,’ Of the t5,4oj post ofitces 
open on March 3», 1904, three-fourths were ‘bnuieh^ offices. 

Mott than 9,000 of these were in chaiTge of extraneous agentSi 
such as schoolmaster!!, statiDn-masteis^ shopkeepers^ land- 
holders and cultivators, who perfonn postal duties in return 
for a small remuneration. 

Mail ninners are supplied by the Post Office w ith belts and Mail ron- 
badgea, and also with speoia to which clusters of small bells 
arc attached, Oitlinorily, the mail bags are lied together and 
suspended to one end of the spear, which is then thrown over 
the shoulder. The bells affixed to the spear head are useful In 
scaring aw-ay wild animats, and by thdr jingle they help the run¬ 
ners to travel at a measured pace and they notify the approach 
of the mails. In many parts of the country mail runners are 
exposed to considerable danger from differcint causes, such as 
floods, storms, wild beasts, and highway robbers, 'Phus in 
1S9S-9 two runners were swept away by aratonches and killed, 
one while carrying the moils over the Zoji l-a Foss on the road 
to Leh, and the other while crossing the Lowiri Pass on the 
ChitrSU line i and two ninners in SengaJ were killiai by tigers. 

Since 1394, when the Kashmir posts were taken over by the 
Imperial Post Office, thirty-one runners have been lost in 
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avulanchcs on Iho mountairbs in that State- .\] though the 
niftiJis frequently contain cash and oiJior valuables, it seldom 
hapjjc'ns that a runner artempts to tamper with them ; and there 
are many cases on record in which runners have defended the 
mails in their charge at the risk, or cost* of their own lives* 
Iieii*«7 The extraordinary number of dilTerent languages, written 
in upwards of thirty di^nct characters, that are in every- 
day use in India would in itself make the correct disposal of 
correspondence addressed in the vernaculars a wexk of extreme 
difficulty to the Post Office. But further obstacle to the 
successful peribrmance of this work result from the habits of 
the people themselves—fmm the careless and vague v^ay in 
which they often write the addrciS(.>s, and the apathy with 
w^hich they view the delay or hiss t>f correspondence. The 
Postal department, however, cndeavoui^ as far as possible to 
overcome thjesc difficulties. The total number of letters^ post¬ 
cards, and other articles, excluding money orders, that reached 
the several Dead Letter offices during the five years ending 
with wns 33,000,552. Of this numher, 5,160,289 

(22-4 per cent.) were redirected and issued for delivery to the 
persons to whom they had been addressed, while 12,057,128 
{53-4 per cent.) were mted for return to the senders, though 
out of these about 10 per cent, m all came back again to the 
I>cad Letter offices. The total number finally found to be 
unreturnable was 7,572,331. This last figure is only 0-3 per cent, 
of the total number of aiticlea giv-un out for delivery during the 
five years in que!$tion, and a latgc proportion tif the unreturnablc 
articles were from their nature not capable of delivery. 

CoDiinaow In 1897 41 -continuous delivery' system was introduced in 
' Calcutta, The main feature of this system is that each post¬ 

man has a central station on his btAi to which articles for 
delivery arc brought at short intervals by messengers from the 
jiost office. The postman can therefore work continuously at 
his delivery without going to and froni the office. Calcutta 


Develop* 
mtnX of 
pottal 
Uiiffic 
with 

fmcigii 

CtPtmtnrv. 


has sixteen daily deliveries under this system, and It has led to 
a very large inciHise <jf local corres|K3ndence* The scheme 
has stnoe been extended to Bombay and Simla, 

rhe table on the nest page shows the development, since 
* '® 70 “ 11 of the exchanges of postal articles {correspondence and 
parcels) between India and the United Kingdom, and between 
India, and all other parts of the wnorld, "llie figures are given 
to the near^ thou^nd. 

T^e earlksi mail commurucation between Europe and 
India was by sailing vtrssel^ starpng at irregular intervals lTt>ru 
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England and proceeding round the Cape of Good Hope, In bfiJI 
iSj 5 the charge for u 'single* letter was 6 d.t payable on 
delivery in IndiOr of which is. sd. was paid to the ahip^ uith Englukd 
an additional to the commander. But soldiers and sailors nnd ItiHiiv 
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RecchfEd, 

1*70-1 

iSOo-I 

1900-1 

1903-4 

1,169,000 

3,976,000 

4,6*3,000 

4,939,000 

6.756,000 

Th43S,000> 

6,301,000 

i 3 .r 63 ,ODO 

[4, r 3 1,000 

PijJtUMflOt 

SaS.ooo 

3,0^30,000 

3,795,000 

, 4 ^* 38,000 

awnobk. 

981,000 

3,810,000 

3,543,000 

3,566,000 


in the service of the CompiUiy or the Crown were privileged to 
send and receive letlera at the rate of Wr In j 325 the voyage 
was for the first time perfonned li>y steam. The steamer was 
of no horse-power and 470 tons dispiaccmentf tuid the voyage 
took [ Ij days. It was not undl 133.5 that the Indian mails 
were conveyed over the Isthmus of Suea: and through the Ked 
Sea. They were at first carried by mimthly pockets dispatched 
by the British Admiralty; but in 1S40 the Peninsular and 
Oriental! Steam Navigation Company w'as seleciud to convey 
them to AlexandriOt and in bS 4S that company established 
a line of steamers between Stieit, CcylonT, Jladras, and Calcutta. 
In view of the elTarts made by the company to establish a 
regular mail service in the [ndion Seas^ it received in TS44 
a contract for hve years^ with a subsidy of £160^000 a ^^eor^ 
for the combined India and China services. Thia contract 
was subsequently extended, and in 1S53 a new cimttnet was 
concluded w^th the company under which fortnightly com¬ 
munication was secured between the United Kingdom and 
India (Calcutta). In 1867 a fresh contract provided for 
a weekly mail service to and from India (Bombay) wfih 
a transit ijf about twenty-six tlays, and an annual minimum 
subsidyof £400,000. to be misud, if necessary, up to £500,000 
in ordiJT to make the net profit of the company equal to 6 per 
cent, on its capftot A new contract, in t 38 o, provided for 
a weekly setvicc and foe the transit of the moils between 
[./indun and Bombay in seventeen and a half days. The next 
contract, which came into force b jSSS, substituted for the 
conveyance of the mails across E^pt the passage through the 
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Suei Canal, ihe time for the transit of the mails between 
London and Bombay being reduced by one day. Under the 
latest contract widi the comimny for a combined Eastern 
and Australian mail sen,ic<^ which came into operation in 
FebruatyT 1898, and expired on January ji, 1905, the time in 
transit between London and Bombay was reduced to fourteen and 
a half days. The subsidy under this contract was £3 jo,oo<9. The 
contract has recently been extended for three years:, n-ith some 
increase of subsidy and a reduction of one day in the transit dme^ 
From 1854 to 1S69 the trans-European route for the mail 
Service between the United Kingdom and India was via 
Marseilles, but tow-ards the end of the latter year the service 
by that route was supplemented by a Sinvice via Brindisi. 
This latter contmties up to the present time to be the sole 
route for the Anglo-Indian mails. In tS6fl a system of sorting 
the mails on hoard the mail steamers in the Indian Ocean was 
introducecL The mails are now landed at Bombay ready 
sorted for the chief towns and principal lines of railway, and 
are dispatched inland to destination by the first mail tnuns 
leaving after their arrival, while special trains are ustai for the 
more important routes. 

Field Post The Field Post Office, which had its origin in the Afghiji 
OSke*. War of ifijS—So, proved so useful that it is now a recognued 
fiictor in every campaign in which Indian troops are employiai 
Finandal The figuncs in the following table show, for the year tft6<^rr 
succeeding tenth year, and for 19OJ-4, the financial 
pQitOffiw. results of the operations of the Indian Post Office. The figures 
are throughout in laths of rupees. 
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TTie vaiiaiions in the receipbi on acccnint of oHicial postage Offidil 
dll for some remark. It will Ihc noticed thiU^ whereas these 
receipts were in t 860^1 almtjsi as high as, and in 1870^1 
exceeded, the revenue derived from ordinary posUge, in 1905-4 
they amounted to less than one-sixth of that revenue. Up to 
the year 1865-6 all odtctal artides were conveyed free, and 
the CJovcmment departments concerned were forma 
debited with the postage due. The result of the almost 
unrestricted license to frank letters on the public service, thus 
given to a very large numl>er of officials, grtotly increased the 
number and hulk of ol!icial dispatches, and accordingly, m 
1867, the system wajs chariged. Service postage stamps wtfe 
introduced and piepaymetit of official correspondence wax in¬ 
sisted on. This meaxiui'i: wtis at first restricted to official articles 
passing out of the Presidertcy towns or outside the limits of the 
nistrict in which they were p^jsted; but it ii-as graduaJiy extended 
until, in 1373, all franking privileges were abolished. The 
result has been to reduce hugely, and to keep wiihin reason¬ 
able limits, tlie amount of ofhcial coTres|»ndencc conveyed hy 
the Post Office. 

The rates of postage applicable to official correspondence 
at the time serv'ice stamps were introduced w-ere the same as 
for ordinary corrcS(»ndcnce, As, however, official cov-crs, 
though heavier than ordinary correspondence, were not so 
troublesome or expensive to deal viith, it was decided in 1873 
to reduce the rates. Further reductions were made in socceed- 
ing years, so that now, whereas 1 anna will convey a private 
letter not exceeding lotoa in weight, the some amount 
will suffice for an official cover of 10 tolas. On packets and 
parcels, official and private rates are the same. Unpaid and 
insufficiently paid ofikria! articles are charged on delivery at 
the usual postage rotes, whereas on private articles a double 
charge is levied in similor circumstanccs- 

In ! 883 it was decided to use the agency of the Post Office P«[il 
iii Order to extend the operations of the Telegraph department 
without the cost of separate telegraph offices, 'fhe main ^ ***" 
features of the scheme were: (i) authorize a large number 
of post offices off the telegraph line to receive inland telt^rams 
from the public, and to jicnd them free by post to the nearest 
lelegraph office; and fa) to convert a large number of post 
offices into combined post and telegraph offices, with the 
telegraph branches nxirked by the postmasters or post-office 
clerks. This scheme developed rapidly; and by March 31, 

1904, out of a total of 2,117 fiovemment telegraph offices, 
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1.859 were CDUnbintid wltti pcksi afilccsi while 4(^33 other post 
oR>^ were authorized to receive telegramih Troni the public, 
fljid to send them free by post to the nearest telegraph office 
to be signalled. 

PiHi Office The drst Government savings banks establislted irt India 
were those opened at the Presidency towns between 1833 and 
1835^ and their manageineiit was subsequently truisfeired, in 
j 363-4, to the presidency Banks. In 1870 District savings 
banks were instituted in connexion with certain selected 
District treasuries. Post Office banks came iiito eitis- 

tence in j 3 Sj, being opened in post offices in e^'ery part 
of India exceim the Bombay Presidency* This excq>tioni and 
certain resmciiom in other Provinces, had reference to the 
special umngemenls made with the three Presidency Banks 
fur the management of the old Government savings bonks. 
The restnetiems were, however, soon rtmovedr and by April, 
ta63, P(k: Office fiavin§?i banks were in opetation througboui 
India, lilt: Post Office savings banks and the District savings 
hanks continued side by side till i336, when the latter were 
abolished; but the Govemment savings banks in the citite of 
Calcutta, Bombay, and Madras reniiuned in the hands of the 
Presidency Banks until 139C. 

lire popularity of the Post Office savings banks was evidenced 
as soon as they were opened in. t^Sa-j. 'Fhc number of de¬ 
positors in that year was 39,1x1, the amount at their credit 
was nearly 28 lakhs, and the interest which they received was 
Rs, 49,010. The corresponding Bgures for quinquennial years 
from to ipoo-j, and for the ytair r9a3-4, are;— 
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The itiinimum deposit that may he made is 4 annas, and 
no sum is received which i ncludes a fTactiun of an anna* ITie 
annual limit of current deposits is Rs. 200, and the maxinHini 
total amount which a depositor may have at his credit, at call, 
is Ks. 2,000, csclusiveof interesL Interest was formerly allowied 
at the nne of a ^ anna a month iin every complete sum of 
Rs, 6 , equivalent to 3^ per teut, per annum. From July 1* 
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this has been reducL'd to 3 per cent on deposits held at 
callt but raised to 3^ per cent, on deposits requiring sbt months'' 
ncptice of withdmvml. 

Any person, whether previously a depositor or not, imy 
invest in Ckivemmtnt Securities, through the Post Offk:e, any 
sum in whole rupees not being less than Rs. ro, to an amount 
not exceeding Rs. i,ooo in ttny one year^ provided hia total 
investment in and through the Post Office* including his current 
deposit account but exclusive of interest, does not exceed 
Rs. 5,000. 'ITte securities purchased for a depositor may, at 
his option, be kept by himself or by the Comptroller-General 
on his beluilf, "I’he Post Office reedves no remunemtion for 
its savings bank business, and it bears all incidental expenses, 
including the cost of the Local and audit establishments. 

The fallowing table shows, as regards «u;b postal Grcle for Siatiiiicx 
the year 1903-4, the amount of savings bank deposits per too 
of the populaiion, with a ebsstbeation of the depositors accord^ 
ing to occupations :— 
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'fhe Post Office savings bojiks made rapid progress at first j 
but the lowering of interest in 1S94-5 ffcrtti 3I to 3I per cent., 
and the reduction in i £-89^90 of the annual and total amounL*i 
allowed to be deposited in cash to the credit of an uccxnint 
from Rs. 500 and Rs. 3,000, respectively, to Rs. joo and 
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Ris, 2fOMf check*^ ffjr a lime the normal increase of both 
Accounts and balances. Although the hanks have as yet rela¬ 
tively fevi- cultivators among their constituents, the amount of 
each year's depi>$its varies regularly aith the prosperity of the 
country. Thus, in the famine year 1897-8 the deposits fell hy 
23. per cent, and the closing balance by 3-6 per cent. In 
[90J-4 the depositora numbered i out of 1S6 of the totaJ 
population, against 1 out ttf 4}^ in the United Kingdom; and 
the amount at credit of depositors was nearly 7 omms per head 
of the population, against £3 91. id. per head in the United 
Kirigdom. 

Uk Though the Indian Post Office has not yet established any 

uuDruce. :iy5jem of life insurance open to the general public, it has an 
insurance hmneb from which any Government servant subj^t 
to civil rules can olitain a life insurance or cndoaTnent policy 
up to Rs. 4,000 or an annuity up to Rs, 50 a month. The 
scheme was started in 1884 for the benefit of Postal servants, 
and It was extended in 188S to the Telegraph department, and 
in 1898 to all other Government d^il establishments. Of 
8,414 active policies at the close of [9a3--4 3,074 were life, 
and 5,340 endowment, policies- 

fijnsit In April, 1890, the Post Offioe undertook, as an experimoitil 
uieasuie, to pay natiw miliiary pensioners resident in twenty 
one Districts of the Punjab, and the system wa.s extended in 
1894 to the whole of that Province, including the Districts now 
transferred to the Frontier Province. The punsionters are thus 
Saved from having to travel long distances twfice a year to one 
of the places visited by a pension paymaster. The number of 
military pensioners paid by the Post Office m 1903-4 was 
^9'9S9 j the total amount of the pensions paid to them w^as 
more than 2 r lakhs. 

Ssk of At the instance of the Bengal Government, the Post Office 
q^ioc by undertook, in 1S93, to act os on agency for the sale of quinine 
oAtocL produced at the Government ioctorj'. The measure was 
introduced tentatively, and the drug was placed on Nile at 
post offices in s-grain powders at ^ anna apiece, the post- 
ma.tters being given a commission of t anna in the rujwe on 
Sales. On the experrment proving successful, the measure was 
gradually extended to the whole of Indio. The quinine 
supplied to post offices amounted in 1896-7^ the first year in 
which the measure was in force throughout Indio, to 2,715 
and by 1903-4 it had risen to 5,141 lb., or more than 7,000.000 
5^gnun powders. The amount sold for ^ anna now (1905) 

7 grains. 
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In 1851 l>r. W. K. O’Shjiyghncssy, A^istant'SuigiCon suid 
Professor of Oicmijttfy in itic Medical College at Calcutta, 
obtained sanction to cOfUinict experimenial telegraph lines 
along the Hooghljr from Calcutta to Diamond Harbour, irith 
a branch from Bi^htopur to M^ytlpuij. and an mttension from 
Kuknih.’lti (on the faTthcr side of the Hcwghly) to Kedgeree, 
making, H'ith some short additional sections, a total of S3 miles. 
In the same year, four offices (Calcutta, Mlyapur, Bishtopur, 
and Diamond Harbour) were opened for business, which was 
principally Connected with shipping, and tvro others (KukrUhSti 
and Kedgeree) were added in February', 1852. The receiving 
instruTnent was a sma]] gaJvanoscope, designed by Dr. (PShaugh- 
nessy and made in India, and this pattern continued in use 
until the Morse mstniment replaced it tarly in 1857- 

On these txpcrinitntal lines proving successful, Lord DaJ* 
houAte obtained sanction from the Court of DaiectDrs for the 
constmetion of linen from CoJeuita to Agra, Agra to Bombay, 
Agiutci E^^hlwar, and Bombay to Madias, extending in all over 
^050 miles find including forty-cmq offices. 'ITiese were opened 
for fiaid message traffic in February, ^^55^ -^y ^be lines 

had been further etiended, bringing My'sore, Ootacamund, and 
Calicut into the system, which then comprised 4,555 tntles of 
wife, vriih sisty-two ofiSces open to the public. During the 
Mutiny the h'nes In the then J^orthAVcsiein Provinces, and in 
parts of Central Indio, suffered considerable damage, about 7 60 
miles; being entirely demolished. But the I’clt-graph depert- 
ment was still able to render notable service in connexion 
with the suppression of the outbraitc; and the fact that nearly 
^,000 miles of line were constructed during the following year, 
in addition to the recon-stmctiofi of the lines destroyed, shows 
that the political value of the telegraph was by that time fully 
apprtdated. Since then the department has steadily expanded 
year by year. At present its lines and opetariorLs extend from 
Majitiij in the north to Kolachel at the extreme south of India, 

' The won! * idcj^ph' fc sow caatlncd to ctrclrk tclqj¥fi|ihy. 

In toTRLCT times, bowerer, the wont ns ap(p]i«l lO iLe i!r«ibc4 ^ 
moHi'Cf Uj mewni of % leouphMV, of the moct Botiblc cumnb wiS 

Ure Admiralty teley^ph froni Portamoutti to Loodoti dbriiiig ttio Froiicli 
Uar, Early ia the ohutMilh OenTiuy (jS»-^), ibe propoul wu icriDttily 
enlettalo^ by the tnrbaB UAt'erament to conitract a scri« of toWAS for 
■ttnaphoR ZOO f«t hl^ ud at intmrails of ^ mlTei, alt the way 

from CalcntUi tp ttotabay, Tbt Icbrtne oevot went Ttry tboagh soiac 
of tbc towon then bnilt may bo Hen to thii day in tloo^ly Diiliict. 


£ipcri< 
tclcigTaph 
in Hoi^al. 


of Iclc- 
grapllt. 
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&nd from RobSl Kik on thu Fc^rso-BaluchistSn frontier to 
Kengtung in the estrcmc east of Bunnrui. 

llic first Telegraph Act for India was Act XXXTV of 1854. 
The Acts which have since been passed, each repealing its 
predecessor, are VIIl of 1&60, I of iSjd, and Xlll of 1885. 
These Acts deal with the privileges and powers of Government 
in respect to telegraphs and Other cognate matters. Rules and 
regulations for the acceptance, transmission, and custody of 
telegrams are published from time to rime in the af 

India, 

The strength of the Telegraph establishment on starch ^i, 
1904+ « shown below:— 


Chi«X Officer* of the Offioct of Direciioii, Aceomiii. aqitI 
SspciiiiteDtfcoDe 

Asit*t«fit SnperiatDicIcnti, Sul>.A«i%Unl SniMsHnieddcnlv 
iind Foreraen of Workitrop* 

Traffic SahAtKbtont Supcrintefif1«iti^ T?Tt^r*fih Mnilcn, 
end Stgullen ^ , . . . 4 , , 

Cterfc* Md SttbordiDatn .. 


54 

J 4 ® 

3 , 3 <r 

D,ooo 


Tevst 10,54* 


The control of the department, which is now {1905) under 
the new Commerce and Industry Depoitment of the Govern' 
meni of India, is vested in a Director-General, assisted by a 
Deputy and two |>ircctors. The latter are in charge of the 
Traffic and Construction Branches respectively^ and are each 
assisted by a. Deputy Director, and in the case tjf the Traffic 
Branch by a SupcrintcrYdetit also. 

The department comprises twenty divisions, each under a 
Superintendent directly responsible to the Director-General, 
Each division includes a number of subdivisions, in charge 
of Assistant Superijitendents or Sub’Assistant Superintendents;, 
whose chief dudes arc the efficient malntoriance of lines and 
supervision of offices, and the construction of new lines. The 
accounts of the Telegraph deportment are audited by an 
^cer, styled Examiner of Tel^roph .Accounts, who^ office 
is in Calcutta. 


5 f«Ul llDR* 
of internal 
conmiini^ 
catiea 


The main lines of internal oDmnmnig:arion now' arc 

I4 Caleettm to Madru t vta the Ewt CoOft. 

J, Calcetta to Bobs hay r via AlUMthid, Jnbhulpow, imtl Pbu' 
ilwal; ^ Tu. Sml, N3£|jBr, uid BhaidwaJ- er irtii Af lAhildicl, 
Afra, Jh&Qij, aad Bhutural. 

^ CUcntla ta KAridli: rim Afra lUid HyderfMd. 

4. Cakotta lo Simla t Agra ami Dvlhi. 

5. Calcfltu to RjBfoaa + via Akyxb, 
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6. CilcBtti to M*ad*iay i ™ mmI RflOfiOOO S ^ ti» GABlliU 

uid Al^ipur. 

7. BomkAf to U>t 0«it Pcni^inl* nud 

Madrui Kailnji; er ptlmg the Sonibcltt Mibnltm and Madxai 

Railways. 

8. Bambay^ to Karactii; vU Ahmadiib^ and D«ut vU liha- 

■3wait Mirwir Railway JunCtiocii and Hydarliid. 

9. Uombaj- to Callcolt #ia RajJi^tore iwd Myaoir. 

1ft MMtfu to CnUntt; f ia Jaloxptt and PodanuT, 

n, Madni 10 TnticoHn. *C-: alonff the Sottth tadiao Railway- 

11 , Knt^i to QantlA t via 

13. Kai&chl to 1.4hi:iK: via 

I’ht: earliest telegraph line cansttucied in the neighlxtiiThcrfid 
<)f Cakutm comprised crvcrhead and undergfoutid 

>ectaons, and included the crossing of the HtKiglily and Haldl maicrial 
rivers. The overhead portion consisted of an tminsulaied iron ""P 
rrid conductor, |of an inch in dtameler and weighing 1,150 lb. 

(ter mile, in lengths of I feel welded together end to eji<L 
] t Wiii supported on bamboos, 15 feet high and aoo to the 
mile, coated with coahtiu: and pitch, and strengthened at 
intervals by posUi, eight or ten to each miic, of teak, sai 
{SAirf^a roJkfffii\ or iron wood. The conductor was secured 
tn the posts by meam of strong iron clamps. The under¬ 
ground line, used in Calcutti and its suburbs, had a conductor 
similar to that of the overhead line, protected with two layc^ 

Madras doth saturated with melted pitch and tor, and laid 
Ih a Tow of roofing tiles lllled with a melted miitlure of sand 
and resin. The river cables were of Englishmialte gutta- 
percha-covered copper wire, which was secured, for protection 
against dragging anchors, in the angles of a I" iron chain cabte. 

One of these cables was laid across the Hooghly (a,ojo yards) 
at Diamond Haibt»ur, and another aciosa the Haldl (i4«» 
y-ards) at Kedgeree. 

The construction of ihe long lines from Calcutta to Peshawar, 

.Vgra to Bombay, and Bomliay to Madras, with some important 
hninches, wns begun in 1^53. A lighter conductor was used 
for these lines, luid the supports were generally tif a more 
•iubstanttal dumicicr. In most cases spars of teak, W, fir, 
iron-wood, or black'Wood ( T^rtHitMlia f/ata) were used either 
iLS entire pfjsts, or in combination with iron screw-pites, or w'ith 
(Krdestals or columns of masonty* Granite obelisks consisting 
of single slabs, r6 feet above ground, formed the suppoita on 
■I length of 3aI miles of the Ikmihay-Madras line, while In 
some localities toddy palms, with tops of sff/ to provide insuk- 
tbn. were the tmly support-V Some fjf the lines had iiHutatom, 
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made in India or obtained En^knd, while othera were 
Uninsulated. In iron tubes were introduced for portions, 
of posts j and as the advant^u tjf irtwi o%icr wood for supports 
was more ftilljr reccgniinni, entire tubular iron posts of Hamil¬ 
ton’s and other patterns were imported^ and between 1&&1 and 
1S63 the lines were extensively reconstructed with these posts. 
The Supports now used are chiefly tubular iron posts^ or old 
iron rails purchased from the taJlways. 

Various patterns of insulators have from lime to lime been 
adopted. The patterns now im|jt>rted are principally those 
known os the *O.P.Pn’ ‘Siemens' Ko. jS,'and Johnson and 
Phillips’ oil insulators j but other special patterns arc imported 
for telephones, and for towm and field telegraph Ilnei 'ITtc 
heavy iron rod at first used as a conductor was found difficuU 
of manipulatiorii and lighter wires were gradually introductid. 
.■\s the result of trials made between 1884 and i386, hard’ 
drawn copper wire was substituted for iron wire on some main 
circuits, and ibi use has been considerably uKtended of late. 
The conductors now used are chiefly iron wire of 600, 450, and 
300 lb. per mile, and copper wire of 300 and 200 lb. 

In Telegraph depaitmenE undertook the duty uf 

supplying wires, instruments, and technical supervision to state 
umI cuoli. rail ways^ at Hsed mtes of rental. The same duties are under¬ 
taken for the telegraph seriicu establishlixl in coimexiun with 
the canal systems of India j and wires are also provided on 
similar terms for all new assisted or pm-ate railway-S:, the supply 
of instruments and the supen'ision of their offices being in this 
ca-se optional. 

In tSSj an arrangement was made between the Postal and 
Telegraph departments, under which the latter constructs and 
maintains short broiKdi lines to selected oudying post offices, 
and fits up instruments in tbetn, the Postal department under¬ 
taking the working of the telegraph offices thus opened, while 
the technical and traffic supervision rests with the Telegraph 
department The results of this system have been mentioned 
in the * Post Office * pemaon of this chapter p. 433), 

The Telegraph department is also choeg^ with the duty of 
supplying tel^aph and telephone systems for military expedi- 
piupc^ dons, and for iwe in connexion with the fortifications and 
defences of the country. Jt tjurfis annually a targe number of 
Hritish soldiers in tetcgrophyv and employs in many of its 
olfices a proportion of those so tzoinud, thus maintaining a 
reserve of qualified military teltgmphists for service in. the field 
in time of war. 


ComtcUitdi 
post Ulct 
rclcsniph 


Tele- 
Cnphi tar 
roilrturr 
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An miitalbtion for wireless tctt^raphy hiving been worked Winrtei* 
successfully^ for some time between Port BUdr in the Andam&rLK tele*iapJir. 
and Diiunond Island on the Burmese coaiitf the route was 
opened to public trafhc in September, i^oSn and tegular and 
|)erfcct communic'atiDn. in ordinary cirtumstances is thus main- 
tuint'd with the Andaman Islands. 

The following are the dates on which the existing tcle^ Co^nti- 
grapli tXMinesicKns with countnes outride India were opefted 
to traffk';— «ranlricw 

Ituliata Ccylofl, l£^S. 

IndA-hurOfiDM rootje to UnlEcd Kin^om, mTutktiy, 1^6^. 

lnido>Elijrppcu tdd.Ii:' to Utiiud Kia^om, tIp. Tcbcritn, 

Eastern Compwty'a failte, Bcuntaj to Ad™, 1B70. 
rPtite to United Kin^dotn, 

E^tuem Jintl South African Cptnpaiiy^i nOate from Aden to Dttrbpn 
‘'Natal), via Zaniibaj, MoiaiDtH^C, aed Laarenpo Mnrtjufa, 

Eutem Exteosirai CstUlMiity'a lamte from Mfldrti to Ftnan^, Sia^pote, 
and BaiavtOi iQ^r, 

Hatavia to Fort Darwin 1 AnXtalia), iJi7r. 

Singapore to HoagkHMiig, iBp. 

Ifpogkong to Siiinglial, 1871. 

t^ieal Nortticm Company^f rtinle /rom ShangEai to Nagaialii, 1871. 

Naffuald to Vladivoslock, 

Bhamo Totitc ta Clilflai, iSgj. 

^fo■liJuetn te Bangkok, via Amya, 1G83-4. 

,, ,, vtR Myawaddy urni Rahtin^ 18*6-7. 

'I'he Indian Telegraph department transfurt telegrams to 
the IndoEuropean Telegraph department at Kftfichi; to the 
Kasilem Telegraph Company at Boiubay j and m the Eastern 
Extensiont Australasiat and China 'I'elegraph Company al 
Madras; while it has wire connesiens with the Chinese 
Imperial 't'degraphs at Nampaung in the yhamo District, and 
with the Siamese Telegraphs at Myawoddyand at Sinbyoodine. 

It also intert-honges traffic with the telegraphic systems of 
Ceylon and Kortoguese India, and of the Kashmir State. 'Die 
curmexions with China, Kashmir, and Portuguese India are 
worked under special agreemenis j the other connodons under 
[he Intemarional Tekgraph Regulations. 

.-Vll teli^Tams on the service of the state are paid for, except Faymeni 
those relating to the sertice of the Postal and Tdtjgraph 
departments. 

When, in 1*55, the Lines of the tlcpartmcnt were first opened IflJ^d 
for LcIcgrBriis from the public, the tariff was fixed at one rupee 
for each sixteen words (including the address) for transmission 
over 400 miles of telegraph line, and a double charge was 
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levied on telcigrani^ presented between 6 p.m. and 6 a,m. Afier 
several exprerimental modiiications, a reiised tariff was intro¬ 
duced in JartUfU>', iSSsh under which the charge was made uni- 
forni for all hours of the day and night ai-kd for any distance^ and 
the address was signalled free in aJl cases. For the purpose of 
thLs tariff; telegrams were, after iSS6, dhided into three classes: 
Urgent, Ordinary'^, and Deferred. The charge for an Ordifmry 
telegram isas one rupee for eight words and a annas for each 
additional wof<L Urgent telegrams were charged at double, 
and Deferred telegrams at halfj the rate for Ordirtary telegrams. 
From the ist of January, 1504, the tariff was again reduced. In 
the case of Ordinary and Urgent telegrams the number of words 
for the minimum charge of R. i and Rs. a was raised from eight 
with a free address, to sixteen including the address. The 
charge for Deferred telegrams was 4 anruus for four words, with 
I anna for each additional word, and the address up to 
words was signalled free. During the calendar year 1904 there 
imd been an incruojte (os compared with 1903) of 43 per cent, 
in the number, and of 7-6 per cent, in the xulue, of private 
Deferred messages, largely owing to this change of tariff. 
From July, 1905, the address of Deferred messfiges has no 
longer been signalled free, but ten words, including the address, 
may be sent for the minimum charge of 4 annas. 

The original tariff for messages between India and the United 
Kingdom was £5 per twenty words. This was reduced at the 
Vienna IntemationaETelegraph Conference (t 368 ) to £7 t yj, 

In 1871 this tariff was raised, at a speciali Conference at JJeinnc, 
to £4 I or,; and at the St. Petersburg Conference of 18 75 
a word-rate was established, w^hich was fised at sj francs vb 
Sues or TeheriJi and 5 francs via Turkey. In ^879 these 
rales were somewhat raised, but at the Berlin Confurence of 
1835 they' were reduced to 5 and 4J francs respieciively. In 
March, rpo;), the laic per word via Suez or Teherln woj! 
reduced to ar. 6rf., and in August, 1905, was further reduced to 
35. The rale per word via Turkey, which was af. 34^. since 
January, rpoj, iwuj also reduced at the ^mc time by 

Fhe tariffs for foreign countnes, being mode up of the shares 
of the different Administrations Concerned, are liable to 
vary in accordance with the alteretions in rates mode by them, 
as also with the route employed. Tables showing these arc 
given tn the Pitdia/i Ttitgrajih Oaldfj published quartcrly- 
Ceylon is, ftw telegraph purposes, a Foreign Administration, and 
telegrams to that colony arc charged at 3 annas a wind ftnm 
India and 4J1 annas from Bunno. 
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Press telegrBDK enjoy ihe privilege of disiwitch at a far lo^er Pn»i and 
mie than is allowed for ordinaiy pri^aie ^lessn|^o^i. 'I'hua 
charije for an inland press Deferred message is about one- 
sixth of that usually leiiedt and for ti foreign press message 
about onc-lhird, QovemtneTH lelegnmns^ on the other hand, 
are charged at the same rate as ortliimry private messages. 

Telegrams tendered at offices of the Telt^ph depart- Tflciirapti 
meni are stamped to the requisiic amount wnih special telegraph 
stamps : those tcivderod at combined t>fist and telegraph offices 
may be prepaid in either telegraph or pcwlage stamps. Certain 
post offices which an: not telegraph r»lhces are empowered to 
receive telegrams from the public and grant rtjcet|)ti fi>r 
them* Such telegrams are transmitted by ptftt to the nearest 
telegraph office for disjiatch. 

The table in the Appendix (p. 4,^5) shems the growtli of 
the operations of the Indian Telegraph defuictmeni between 
iS6o-[ and [903-4. In the hirst-nientionod year about 1 IjOm tj»M- 
miles of telegraph line were open, with 145 telegraph offices, 

In 1903-4 there were nearly 6o,ooo miles of line, with a,i27 
offices, w'hich dealt vrith more than 7,350,000 messages, tif which 
nearly 6,500,0™ were for the public. The net revenue earned 
by the department showed » profit in that year of 3-7 per cent, 
on its capital outlay. But taking into account home chotgC-s, 
including those of the Indo-Eurtijiean Telegiaph department, 
which is referred to later on, and which is entirely distinct from 
the Indian Telegraph department to respect of administration, 
the net result in T903-4 was (appn>ximately)a Iom of 9 lakhs 
to Government in respect of Telegraphs. 

In iSSi and the Gtn'emmenl of India granted to the Tfitphw 
Oriental Telephone Company licences to establish telephmw 
exchanges at Bombay, Madras, Calcutta, Koricbi, and Rangoon, tyrintf 
At the same time pennlssioTi was given to the comply to »»**- 
erect private lines, each under a separate licence, in the 
localities cm^ered by the exchange licences, fiui the Gcrtcm- 
ment of India expressly reserved full power to erect exclwnges 
itself, for its Owia puqxHies anywhere, and for the public in any 
place for which no licence bad been granted to a private com- 
|vmy. It also reserved the power to grant licences to more than 
r-»nc ■oompany. lire Oriental Telephone t .ompany has trans- 
Icfrcd its licences for Clolcutta, Rom bay, and Kaiichi to local 
companies, and licences have been subsecjuently granted for 
escl^ges at Moulmcin and Ahmadibiid. 

The Telegraph dcESu-tment supplies telephone exchanges 
and private telephone lines for the tisf of the various depari 
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merits of Goi.'ernnlent; where the requirements of the 

public in this direction cujuioi be lOel by private companiesj ii 
also iindertalci.^ the provision of lelcphones for municipaJlities 
and other local bodies, as well as for private customers. I'he 
following hgures show the uAtcni of the departmeneal opera¬ 
tions in telephone work, excluding systems supplied for the 
use of railways or canals 
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ItwJO' The lndo-£uru|»ean Telegraph dcpanmeiii has chatgc of 

portion of the system of telegraphs between England and 
Karachi which is owned by the Government of India. It 
mtnt. includes: (i) The Persian Gulf section, which mns from 
KarAcliJ to the head of the l^ersiaji Gulf, and conneefB the 
Indian telegraph lines, which temiinate ut Karachi, with the 
Persian section at Bushire and the ^'lll^fcish telegraphs at Fao- 
rbe system ecmsists of one cable and an overhead line from 
Karilchi to josk, about ^6o miles w-est of Karttchir imd »( 
cables thence to the head of the PersLon Gulf TTicre is also 
a Cable from hlaskat which connects with the S)'5tem at Jask, 
(ii) The Persutni section, which runs fToni. Bushire, thrcnigh 
Shir^ and Ispahiln, to TehtrSn, consisui of an overhead line 
worked under a concession froni the Persian GovemmenL 
The duties of the Persian secnoii include the maintenance of 
the Persian Goixmment line from Tcherdn to Meshed, and of 
the line now being cotuttnjeted from Kashin to the Baluchistan 
frontier, via YchI and Kemiln, 

The IndO’Europe^ Telegraph deportment is under the 
direct control of the Secretary of State for India, and is 
administered by a Oirector-in-Chicf who has his head-qiiaiters 
in London, fhe Penaan Gulf and the Persian sections are 
catdi under a Director, with head-quartefs at Karachi and 
Teheran respectively. 










APPENDIX 

Statistics or tkk Indian Tekkgraph DtPARTMEwr for thk Years iWo-t, 1870-1, 18S0-1, 

1900-1, ANr> 190J-4 
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BJHUoCRAnJV 

F«w fanbcr infoimmEi^fi on the nuLixeti doll wiUi Ed itw chiptcr, bqc the 
bddddI AdminiHWtion kepoju of the !'cst*|. Indian T<kKf*pb. nnd Indo- 
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CHAPTER IX 

RENTS, PRICES, AND WAGES 
/i Rtnfs 

Indian rents have had a history very dUTerent from that of and 
rents in Europe. Throughout the periods of native rule 
which wc liave historical data, the prevailing custom was for ludUn 
the cultivator to deal direct with the representative of the state* 
and the whole of the economic rent passed straight from one to 
the other. Even when there was an intermediary^ and when 
that intennedkry enjoyed to ft greater or Jess dr^pee the other 
’ incidents of proprictofy fight, he seldom received snysubstantjul 
sltare of the profits of cultivation, and such dues as he might 
intercept would more fittingly be classed os fe^ or perquisites 
than as rent in the proper aense of ihe term. As the several 
Provinces passed under British rule, the tkfvemment at first 
continued the native practice of taking aa land revenue the 
whole, or nearly the whole, of the economic rent, SVhen the 
tnlermediaries were few or weak the Government dealt direct 
with the cultivator; and it still does so in what arc called the 
ryotwSH * areas, which include Bombay, UunmOr Assam, qnd 
the greater pari of htodras. Where, on the other harKi, the 
intermediaries were numerous and powerful, os in the famtndilri 
tracts of Bengal and the LTniled Provinces, the Government 
dealt with those intermediaries, leaving them to collect the 
rents from the cultii'ators and, when paj^ng the proceeds to 
the state, to retain a small proportioti, generally jo per cent, 
for their own use. It is from this percentage that the payments 
now representing the net rental bare developed, and the 
development has been along two main lines of estpansion. In 
Bengal the Government demand, reprosenting at the rime of 
its assessment 90 per cent of the economic rent, wus fijEed in 
perpetuity in 1793 ; but the extension of culdvation, and the 
rise in the value of produce, since that date have been so 
considerable that the Government revenue at the present day 
is estimated to absorb no more than 23 per cent of the 
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econotnic rtntaU It^viiig 75 per eenL tu be eiijoyed as a net 
rant by the landlords or other parttes who now stand between 
the cultivator and the state^^ Tn the other Provinces the 
Goveminent demarid hg.'s not as h mlft^ been fiscd in per^ 
petuity* and is liable to tevision at intervals of twenty to thirty 
years * j hut owing to the gradual influence of Western views 
regarding the character and political value of proprtetoreihip in 
landr the state has by degrees raduced iiN share of the profits 
fr^orn 90 per cent, to a maximum of about 50 pet cent., leaving 
the remamder as a substantial net rental in the hands of the 
persons whom it has recf:igtiized as landowners. The pecu¬ 
liarity of Indian rents lies therefore in this fact, that whereas in 
most countries the land revenue is an assignment from the rent 
made by landowners to the Government, in India the net 
rent is, luslorically speaking, a Telinqulshmeni of part of the 
profits of land by the Government to the Undownen!, 

The Rem I>urlng the first half of the nineteenth century, while the 
Act of incidence of the land rcs'enuc was still high and lantl of much 
*C^- question, though frequently 

pucy" ud discussed, wru not looked upon as one of special urgency. 

but as pO|>ulation increased and the competition of tenants for 
iniutL lAn<l b^mc more keen, it was felt that some sy.stem should 
be prescribed by law' to guide the landlords and the courts in 
matters of enhancement and etiction, and with this object 
Act X of 1359 (India) was passed for the regulation of rent 
questions in Bengal, Agm, and the Central EVcrtince-s. In 
dealing with the tenants this Act reproduced and crystallised 
a distinction which had, in a vague and indelermtnate manner, 
governed the treatment of cultivators under the native r%ime- 
It may be said gimerally that under nath'e rule the cultivator was 
never ousted from his holding so long us he paid the dues 
expected from him j and although there was nothing in law or 
theory to prevent the indefinite cnhanoemeni of such pay¬ 
ments, the cultivators were so few and so ^laluablc that in 
practice the enhancements seldom exceeded the full economic 
rent. In additioiv however, to the cultivators so treated, there 
w-as always a class of men who were on a more temporary 
footing—men w'ho came from outside villages or constmtly 
wondered from place to place; and it was felt that as regards 
these men the same customary obligation did not apply, I’he 
Act of 1S59 accordingly divided the tenants, on the above 
lines, inio * occupancy' and * non-occupancy,’ and gave to the 
former a greater degree of protection than to the latter. In 

‘ See V»t. IV, chap. vil. [.and Revcna«. 
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distinguishing the two classes the principle of prescripUon was 
followed os the best practical guidc^ and the continuous 
cultivation or holding of land for tsrel^'e yettrs was dticUixed to 
entitle the tenant to a 'right of cxicupancy’ in the land so 
cultivated or held- 

A similar distiiKtioti was presen-cd in %artotw load Acta Su^oeot 
passed subsequently to iSspi, hut as time went on the protection 
thus anbrded to tenants found to be inadequate. The dirt 
inquiries of the Faminu Commission in t83o showed that in 
many tracts the rents were too high ; that the cultivators w'cre 
by the conditions of their life debarred from other tneans of 
subsistence; and that the pressure of high rents entailed a 
great deal of unnecessary poveityp and consequent inability to 
withstand the attacks of famine, 'rhe subjeict had meanwhile 
attracted special attention in Bengal, where the whole question 
was thrc^cd out with great thoroughness and no little 
acrimony, and a Bengal Act representing the result of these 
inquiries was passed in tflEs- This Act has been accepted in 
many respects as the standard of rent legislation for Indio, oikI, 
along with the recommendations of the Famine Cdnmiission 
of tSSo, has led to the gradual revision of the rent legislation 
of Other Provinces. ]n Qudh, where the land is mainly owned 
by large proprietors in an excepdonally strong position, and in 
the Punjab, where the owners are small (oncers and only half 
. the land is let to tenants, the Provincial legislation has certain 
local peculiarities; but in Bengal, Agra, and the Central 
Provinces, though the specific provisions of the laws differ, 
there is a general similarity in the3r_outline. 

'fhe position of rent Icghlation in India at the present rime Prciovt 
may be briefly described as foUow'ij—In all the Provinces 
above mentioned the law rcoognbes the two main classes of icnjmii. 
tenants already referred to^ occupanc)' and non-occo(iarKy 
As regards the qualification for occupancy li^ts, a twelvt-yeor 
rule is rvow followed only in Bengal and the Provricice of Agra. 

In Oudh rights of occupanqr were granted to certain classes of 
ex-proprietors only, In the Punjab they can be claimed 
on oemin specified historical grounds, but not on mere lapse of 
ti me. ITkC twelve-year rule was in force in the Central Provinces 
till 1684, but was in that year superseded by a provision which 

^ Other doWeS vf tdUJltS arc tha rtco^ued in ■fnral Pn>TiBO», whIct 
the ubidcS ef teniLfe bnliden, trauU >1 fixed ntet, abeclnte occnpoocy 
tcoontf, SiC*t Bt one end of ibc HCSle, Mil Hib-teiLMti at the lather; hot the 
balk of the rent legUBlioo u caacBnecl with ihc twn dBuck loaillDnDd ia 
the test. 
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ollowa tbe purchase of occupancy rights by an ordinary tcniuit 
at two and a haJf times tbe annual rental. In the Province of 
j\gta, where the old role of prescription is still retained, special 
precautions hare been taken to prevent the deliberate shifting 
of tenants by the landlord to defeat their claims, and the 
[cnanfs continuous possession is held not to be disturbed by 
re-distribution or exchange of holdings. In Bengal a furthtir 
step has been token,, and csveiy tenant who has continuously 
held land in a villnge for twelve years has a right of occupancy 
in sJI knd that may at any time be held by him in that 
village. 

Landlord’s improvements, or an increase in the area of the 
holding, are everywhere accepted os proper grounds for 
cnhancemcnL An occupancy tenant’s rent can generally 
(subject to certain testrictions) be enhanced by contract, but 
in some Provinces the interposition of a Government officer is 
in any case required. an enhancement is made on suit 

Or application, ft is subject to certain prescribed limitations. 
The Act of 1859 allowed enhancemeiit up to the prevailing 
standard of occupancy rents in the neighl^urhaod, or up to 
the limit indicated by a rise in the value of produce j and this, 
with some later modiiicaiionSi, is still the rule in force in 
Bengal and the Province of Agra. In the Central Provinces 
erihanceQients not exceeding 15 per cent, may be made if the 
rent fixed at the last kud-revenue settlement was less than the 
full rent assessable, or if there has been a rise of prices since 
the settlement. In Oudh a rise of prices is not taken into 
consideration, but in enhancements regard is had to the 
prevailing occupancy standard, or to a certain proportion of 
the prevailing nornKCUpancy rates In the neighbourhood. In 
the Punjab neither of the old rules of 1S59 is now followed, 
and the occupancy rents are limited to a standard based on the 
land revenue and varying from one-eighth to three-fourths in 
excess of the assessment. In all Provinces where the land 
revenue is subject to periodical re-assessment, the rent can be 
altered at the time of the revetiue settleincnt j otherwise an 
occupancy rent once fixed is unalterable (except on the ground 
of change of area or kndlord’s impro^'erndnis) for a further 
period of five, ten, or fifteen y'cars os the case may be, the term 
being shortest in Oudh and longest in Bengal 
The protecuon accorded to a non-occupancy tenant is of 
course less than that abrn'e described, but his rent is not, 
except in the Punjab, left entirely to the discretion of the 
kndlorcL 'Ibc Bengal Act allows a tenant who sues ogairist 
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enhancf^mcnt to have a fair and equitable rent fiscd for him on 
the basis of the prevailing rates* and the law in the Fhovince of 
Agra allows a similar privilege to tenants who have held on a 
seven years' le^i5c+ In Oudh an enhanceEnent, whether agreed 
to on contract or awarded on a suit, may not exceed 
cent, of the existing rent, and the corresponding limit in the 
less developed Central Provinces is 3.3 per cent. A special 
feature of the law' in the Central Provinocs is that an officer 
re-assessing revenue is required to fix the rents of all non- 
rx:<rupancy tenants ; and a gtncml revisicKi of rents on a some- 
w'hat similar system can, if noctssarj', be set in motion by the 
Goveniment in the Province of Agra and in Bengal. A non- 
occupancy reijt once fixed is generally protected from further 
enhancement for a term of five or seven years. 

An abatement of rent can be adjudged* generally speaking, Alateraeat 
on conditions inverse to those permitting of judicial enhance- 
ment, and in cases w'hen a Government officer is invested with 
gcneial powers to fix fair rents he necessarily lias the power to 
reduce rents which are exccssivt Jn some Provinces the courts 
possess, to a oertflln extent* power to remit rent when the 
produce has been Injured or destroyed by natural causes; and 
in the tempomrily settled Provinces a suspension or remisson 
by Government of its revenue entails, or is conditional on, a 
corresponding suspension or remission of the renL 

Lastly, os reg^ds the recewefy of arrears, the general Jiert««ry 
tendency of modem legislation in India Ls to reduce the 
Lindlord’s summary' powers of recovery, w'hile simplifying 
the procedure of recovery through the courts* The special 
processes of ejectment and distraint aic now subjected to 
considerable safeguards against possible oppression.* As a 
general rule, both Occupancy and non-tjccupancy tenants can 
be ejected for arrears; but the ejectment must be by notice 
or suit, and the procedure must be in accordance with the 
conditions laid down by the l^sMure. Id Bengal and the 
United Provinces the landlord has also a remedy by distressi 
but his pow'ers are far less extensive than they were under 
the old Bengal Kcgulattons. The distraint is confined to the 
crops of the holding in anrear; reaping and threshing may not 
be interfered with; the arrear for which distraint is mode must 
be of recent origin \ and the distmlnt must either be made 
through a court or reported at once for the court's iiuormatian. 

In the Central Provinces and the Punjab there is no actujd 
power of distraint; but in the former Province crops can be 
attached pending a decree for the arrears, and in the btter, if 
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the produce be already attached, the rent can be recovered 
therefrom. 

Rent b The above represents briefly the present condition of the 
regarding rents in Northern and Central IndiaIn the 
‘ r)‘^otwiri' areas, where the Government deals directly with 
each occupant of land, and where large proprietors have either 
disappeared or never existed^ the land is cultivated to a much 
larger extent by the landhcldj!tni themselves and rents are far 
less prevalent. The fact that the Government revenue gener¬ 
ally falls far short of the economic rent has, however, led to 
a certain amount of subletting in the ryotw^ areas i and 
although in most of these Provinces the legislature has hitherto 
exercised little or no interference in rent matters, the increasing 
tendenq* to sublet gives rise to the presumption that the 
positiott of sub-tenants in ryotvniri ttacts will before long 
be subjected to more detailed control than has hitherto been 
the case. 

^ti paid Speaking generally, the legislative provisions already dis- 

“ cus^ deal primarily with cash rents. The original form 

of rent in India is, however, a kind-rent, taken, as & rulfiv in 
the form of a share of the grain heap. The inconveniences 
connected with this primitive phase of rent led to varioiu 
developments, such as the division of the standing crop by 
appraisement, or the payment of the landlord’s share of 
the grain at a stipulated price-rate i or, if the crops were 
difficult or inconveruent to divide, a cash rate per acre 
Would be paid on thern, or a cash rate per acre might be 
taken on the entire holding; or, finally, a lump sum in gross 
would be assessed on the tenancy as a whole. The payment 
of rent in kind is, however, still csceedingty common in ail 
ports of India. Generally speaking, it is prevalent in tracts 
where the country is yet undeveloped, or where the crops are 
liable to extreme vartalions of out-turn, or where the tenants 
are much dqifejtscd ; but there arc marked exceptions to these 
general statements, and the adoption of a cash or produce 
basis for rental is largely a matter of custom. The produce 
syjitem has both disadvantages and merits: it opens the door 

* In, portiwu of the fcVvfnIi f'nxidcncy eloo, wfierc there ue pre- 

pHcton toklmg noder a pcmtaqnt IJad-rrriaoE BHomiooDL, loch pcofvkton 
•A berand, \j iiq Act pevied in 1S65, to enlcr fatiQ lautnAJ writttf] egrrx- 
pcDti with their IcBiati. u « prehmiairy to the jpanl of aKdstuier hy the 
coons in diitnint, enrictiOQ, fto.; uid ihc conns, la daitinj' whb. niti td 
ntforoc inch writlcn agmenuats pgthtd a [caiun, are enabled to atlibdiciCe 
on enhancetticoTi of rent. An iinpmired and OKve nlabonile Kent Act for 
Modns is at petfODt (1905) under wnsidertUoa. 
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to much rraufh uncertainty^ and oppression ; but on the other 
hand, it apportions the rent exactly to the produce^ and thus 
avoids the severity with w'hich a hKed cosh rent must fall upon 
a tenant in years of soarcity. ^Miere Itind^rents prevail, many 
of the questions with which the rent laws concern themselves 
disappear front viewv Enhancements and abatements; for 
instance, due to changes in area, to imprFovement and dete^ 
rioration, or to the rise and iaJl of prices, adjust themselves 
automatically. Othcr^'ise, and with some necessary modificA' 
tions, the provuiiuns of the rent laws apply generally to produce- 
rents as well as to those in cash ; and there arc usually special 
conditions providing that disputes about the division or ap¬ 
praisement of the crop shall, on the application of one of the 
parties, be decided by a revenue officer, and that under certain 
circumstances a tlnd-reni may, by the same agency, be con-^ 
verted into one in cash. There arc no general statistics 
regarding the expansion or contraction of the area under 
hlnd-runts; but it is usually believed that, tuhing India as 
a whole, the ey-stum of cash rents is slowly gaining ground 
concurrently with the general development of the country. 

I><;tailcd statistics regarding rent are not, as a rule, available ftent 
fof any but small areas, and in Eengal they are almost 
entirely wanting. The following lable collects the chief 
data of interest for the ranundllri Provinces according to 
recent returns:— 
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The figures require certain resen-atiom end explanations 
which need not be entered into here; but they may be 
accepted as showing with sufEdent accuracy the general 
conditions connected with rent in India. With reference 
















454 THE IHDIAN EMPIRE [ chap * 

to the incidence of the cash rental, it may be obsen^ed that 
the rent of protected tenants is in some Provinces maintained 
by lavr at a standard below that of tenants at-vrill, while in 
other Promoes it is not so restricted, and may even, owing to 
the ocoiponcy tenants’ possession of the best lands, be higher 
than the prevalent norn>ccupancy rate, 
bftacfice As to the incidence of the rents generally, this may be said 
depend on the rntemetion of three forces—custom, com¬ 
petition, and legialatioa In the early days of British rule 
custom was evciyuheTe paramonnt, and even now the influence 
of corapeiitEon is comparatively restricted. A rise of prices, 
for instance, even in unfettered tenancies, does not necessarily 
entaiJ a concurrent rise in rents : the rental in such cases rises, 
as a rule, considenibly after prices and by no means in exact 
con/onmty with them* The rent Initiation of India has this 
special ch&ractensric, that it starts from a basis of custom and, 
while accepting the legitimate influence of competition, seeks to 
confine that inlluence within reasonable limits, ft alms not 
so much at the curtailment of advantages naturally accruing to 
landlords, aa at the maintenance of rights already conferred 
on tenants by custom. Custom is therefore still, to a large 
extent, the foundalion of Indian rents, and the presumption* 
of unfettered competition, which jjervade the standard eco¬ 
nomic ^ceptions of rent, can only be applied with large 
resenations to existing conditions in India. 


Triers and Wagts 
Rttait Pricct 

records exist of price in the interior of the country 
except for the staple food-gmins and salt, which are the articles 
Tccordi. most commonly bought and sold. Since 1875 these prices 
have been reported in fortnightly returns from moat Dismicts, 
and have been regularly published In the Gatef/c ej Indm. 
From these, and front earlier local returns, u compilation of 
each year's prices is made, which hoj*, since 1S84, been 
published annually in the uflkiaj publication entitled Pn^fs and 
Wagts m /Mdin, the record of prices commencing with the 
)ear i 36 i* For previous years the tnfoniiatiDn becomes 
more and inore incomplete the farther bock the inquiry w 
carried, and is not wholly to be depended on* though various 
r^flScUl records exkt of prices in such periods. Thus, m u 
report on wnges ond prices during the years j 858^70, published 
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in 1S71 bjp^ the Govcnmnent of the Unued Provinces, a state¬ 
ment, obtained from mtnxihaiits* books, is (pvun of the pdee of 
wheat at Bareilly from 1805, at Gha^bad from 1S31, arid at 
Saharan pur, Muttm, and AiTgarh from [840. Old prices are 
also obtainable from settlement reports and local gazetteers. 
The B&mday Gmtitifr givs prices of millet at Brooch from 
17S2 in brokon periods, and continuously from i8ia; at 
Bhaunagor from omissions; and for several 

other places from the early years of the ninetermth century* 
These prices, with those of rice in Kanara and Madras, from 
i8j 4 and 1811 reS[>octi¥Cly, were averaged, and Illustrated: with 
3. serit.^ of diagrams, by Mr. Chambera, Meteorological Reporter 
for Western India, in a paper, written in April, 1886, on the 
s-ariations of prices in the Bombay Presidency, which cKimincs 
the possible connexion between price variations and the 
periodicity of sun spots. Similar vamhoos over a long series 
of years, starling from the early part of the luneteenth centuryv 
were given in tabular and diagnunmatie form by Mr, Pedder of 
the India Office, in a memoranduni on prices embodied in the 
Parliamentary Blue Book exhibiting the ‘Moral and Material 
Progress of India" in the grmns selected being In 

this case Sa/ra jomir {Artdrvfn^ 

tijrffAtim), w‘he3i, and rice, at four typical marts* 'Phe saJicnt 
feature of all these price statements is the same j namely, the 
immense v-ariation of prices between years of good and bad 
harvests which resulted from the absence of trade aj>d communis 
cations, except in the maritime Districts of Western Indio, 
which were opened to trade in very early times and where 
the fluctuations were consequently within much narrower 
limits. The Lsolatioit of many I>i5lricts before the opening 
up of the couniry by railways and roods deprived them of 
any outlet for their surplus in times of plenty, and in piericKis of 
scarcity or famine made them depend wholly on their own 
supplies. Thus, 10 abundant harvest produced price* which, 
according to modtrm standards, scetn extraordinarily low, while 
a failure of the crops meant a range of prices ptoportioimtcly 
much higher than can now be reached, or caused heavy 
mortality from starvation. Among several examplip of the 
levelling effect on prices of improved communications, Mr. 
Pedder cites the following case. In 1838 there was a severe 
famine in the United Provinces, and the price of wheal at Agra 
rose to I seers' per rupee, while at KhfLndesh the price of 
/amir was as low as 61 seera. In jS6i and 1869 there were 
' A Ktt in iificKa 3 lb. 
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again Dmunes in the United Prcvincca and no foilnre in 
KhAndeshr But the mflwny had meanwhile brought Kh^ndesh 
into direct comnitinication with Agra, and when the price of 
wheat in Agra wias 14 and 1 j seers per rupee the price otjesB^r 
in Khiindesh rose to rti and ra^ seera. 

Ri<e of <^hcr noticeable featum are the tendency of prices to fidl 
fiiitkk, during the first half of the nineteenth ccnturj^^ and the marked 
rise which occurred about 1860, and which is attributed by 
Mr. Pedder to the great economic change introduced by the 
rapid growth of the e:xport trade and the CKpoiuion of the 
circulating medium. Under native rule such limited trade as 
existed was mainly carried on bj' barter, and a large portion of 
the receipts and disbursements of the Goi-emmcnt was in 
The introduction^ with British rulCj of money payments 
to and by Government, the growth of trade^ and the general 
increase of pro^pent}' and production arising from peace and 
a settled administration, caused prices to drop until a rise was 
brought about by a large influx of silver, which allowed the 
currency to expand in a greater degree than the dudes thrown 
on ib 

of - comparing early prices with those published from 1861, 
phupt it mijat be remembered that thu former, which are generally 
hi" settlement reports, are the harvest prices obtained 

by the culdvator, while the latter aic the retail prices paid by 
the consumer. The h^est prices, besides being necessarily 
far lower than the retail figures, are no guide to the average 
price of the year, for the crop is often sold to a banker, grain- 
dealer, or merchant who has made advances and bargained for 
its purcKu^- beforehand, at a price not likely to be unfavour¬ 
able to himself The gmin tmde ns it now exists is quite a 
modem development, resulting from the establish merit of 
ampler means of transport and oommunicarifyn ; yet it is a 
common fallacy to compare modem prices, which approach to 
one level at all places accessible by railway, and which in 
tunes both of plenty and of acute famine are real commercial 
quotations, with the purely local figures formerly recorded in 
isolated tracts, where a bumper harvest produced nominal 
pnces, arid a complete failure with the usual accompaniment 
of intense famine, made grain practically priceless. 

In considering the course of retail prices from 1861, it will 
be convenient to take the seven prinapol food-grains for which 
a complete record exias. In tabulating the figures, the 
average of the District prices for each Province, or port thereof, 
where the grain is largely grown for food, is taken from 
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ami Wagej iit India and forniKi into a general average; for 
although this methixl is doubtless open to Boine critidsm, 
limitation of space compels its adoption. The grains and the 
ProtiTnees are : Rice (common)—Bengal, Assam, Lower Butma, 

Madras, United Prosinocs, Central Pros-inces. V\^eat—Pun¬ 
jab, United Prtnances, Central Provinces, Bengal (HihJr), 

Boraba^N Barley—Punjab^ United Provinces, Bengal (Bihar)L 
Jm^r {AfidrQpQgnn i&rghum )—^United Provinces, Punjab, 

Ccntnil Provinces and JJcra.r, Bombay, Madras. Bajra 
rtistinm typhoideum )—United ITovinces, Punjab, ^ladras. 

Ekimbay. {Eleuiint (oraiund) —Madras, ^lysore, Bengal, 

Bombay. Gram {jOktr fl/TeAwffiw|^Punjab, United Pro^'inces, 

Bengal (Bihlr), Central Provinces, Bombay, ^iysore. 

Maire, arhar {(lajanm indiais\ and kakun {Seiana /VaZ/Vnr) 
have been omitted, as the records of prices for these are more 
or le&s incomplete in the earlier years. Salt is also left out, as 
its price is chiefly regulated by the %’arying rate of duty and 
the cci*t of iransport. 

Prices are tspressed, according to the usual Indian method, TH^cthod ot 
in terms of tbe number of seers sold for a rupee; and to avoid 
niisleading condustons by those accustomed to ihinlt of f 
money prices, it is advisable to note that not only do money 
prices vary inversely to quantity prices, but that the per¬ 
centages of the rise or fall of prices according to die two 
methods of notation arc quite differenL Thus, if the number 
of seers obtainable for a rupee is halved, i.e. decreases by 
50 per cent., the money price is doubled, rises too per cent; 
but if the quantity price becomes 50 per cent more, that is 
cheaper, the corresponding money price is only gj per cent, 
lower. 

In the table on the next page, which gives averages for each Sutiitici 
quinquennium betw^cen i 36 i and 1900, and for the three years 
1quantity^ prices arc used except in the last column, which 1361^190^ 
states the variations in the estimated price of all grains from 
the price of a standard period. These variations arc in inverse 
ratio to the quantity prices, and thus represent with approxi¬ 
mate accuracy^ the course of money prices,. 

Allusion has alieody been made to the general rise of prices Price* of 
which took place about iSbo, With the jrappression of the 
Mutiny and the transfer of tbc administration to the Crown^ 
there commenced a new era of commercial and industrial 
activity, as the resources of the coimtry were developed by the 
construction of roads and railways, the improvement of har¬ 
bours, and the extcnsioiT of irrigation. A momentous event of 
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this penod was the American Citil War of 1S61-5 : this, by 
causing a cotton famine, gave an immense stimulus to the 
extension of cotton cultivation in India, which while the war 
lasted brought large profits to the cultivator and the merchant 
The influx of the precious metaU which began about the time 
of the Mutiny was thus still further stfmulatedi and & great rise 
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of prices ensued, from about the second year of the war, 
throughout the cotton-growing districts of Western and Central 
India, extending in a less degree to oUior parts of the countf)'. 
Prices were also raised by the amine of 1861 in the Upper 
DoSb of the Province of Agra and the neighbouring districts of 
the Punjab and RfljputAna, and by the scarcity in Cutch. A 
uniform level of prices was, however, still far from being 
established \ for in i 36 i, while wheat was nearly seers to the 
rupee in the Central Provinces and a6 seera in Oudh, it was 
less than 19 seers in the Province of Agra and only 16 seers in 
Bombay. So also in iSdj, when rice was seers per rupee 
in Bengal, it was less than 18 seers in Bunna and not quite 
14 soers in !^'Iadraa. On the collapse of the inAation caused 
by the American War, prices would probably have fallen but 
for the great Onssa famine of f S&S, w'hich extended into Bengal 
proper, Bihflr, and parts of Madras. Another notable Camme, 
that of 1S69, aifected Wiateni R^jputana and pans uf Northern 
India, and the extension of scarcity west and south produced 
a rise in the price of food-grains in Bombay, the Ccntnil Pro¬ 
vinces, and HyderlbAtL 

During *871-5 prices were not seriously disturbed by any 
calamity except the Bihar famine of 1874; and although large 
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puTchanci of grain were then made by the Gos'cramcht, and 
scarcity prevailed in the adjoining Disiricts of the Unil«l 
Ptovinceso the disturbance of prices Kras not widely felt. In 
view» thereforCii of llie generally normal chatacier of the seasons^ 
and the fact that its middle year (1873) is that from which the 
great change in the relative values of gold and silver com¬ 
menced, this quinquennium has been selected aa the mCHit 
suitable standard with which to compare the price levels of 
other periods. The quinquennium iSj6-ao embraces the 
great famine of 1877-8, which alTected an immense tract in 
Southern and Wtstem India and esicnded, with diminished 
intensity^ into the north. Great quantities of nee were sent 
from Bengal to the famine districts, and the price of fDcd'grairui 
rose to a very high level throughout India. 

The export trade In wheat, which had begun in a small way 
idter the opening of the Suez Canal in 1869, received a check 
during the yeais 1878-80; hut it revived in the following 
year, and in 1S81-3 reached an extraordinarily high level 
with a total of nearly 1,000,000 tons, 'Hie export trade in 
rice, which expanded greatly in 1873-5, was on a large scale 
throughout the decode under consideration, and show ed greater 
contraction in 1S74, the year of the Bihar famine* than in the 
Deccan famine three years later. 

The pcrictd 1881-90 is noticeable for a remarkable change. 
Speaking generally, all crops except rice were good or abundont' 
during the years 1S81-S, though there was scarcity in a portion 
of the runjab in 1884, and distress in parts of Bengal and 
Madras in iS8|. The ri«j crop was bad between 1883 and 
18S5, owing to drought and floods* but wheat w-us plentihil, 
and the average pnee for all grams was low. The dependence 
of prices on the variations of the seasons is thus, as formerly, 
dearly marked; but this esplanaiion hardly suffices to account 
for so great a rise In prices as rxxuircd during the Last five 
years of the decode, for the 1889 famine in Ganj^itm (accom* 
ponied by distress in the Orissa States and scarcity in Bihar) 
was only of local importance, and prices had already reached 
their highest point in i 38 S. The export trade in food-grains 
was no larger than in the previous hw years; and unless the 
harvests were generally poor, though not suf^ently io to 
cause noticeable scarcity, some reoHUi for the rise other than 
diminished supplies must be found. There is, of course, a 
direct connexion between the volume of the currency and 
prices, but in the case of retail prices this contwxtMi Is so 
obscure that it cannot be traced with any certainty, Sttll It is 
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a fact that from the- time this general rise of pnees occurred 
there vere heavy imports of silver, and the active circulation 
increased by a lai^e addition to the coinage. 

The high prices luJing during r&Sd-go were still further 
raised in iSgr-j by prolonged drought, causing scarcity and 
distress in hlodras, the Bombay Decoin, Bihtir, and Upper 
Burma. A strong Indian demand for rice was coupled with 
large cisports, and at the same time there was an unprecedented 
erport of wheat owing to failure of the crops in Europe, so 
that Indian prices reached alm^ist to famine levels. With 
better setisons prices cheapened ; but the lowest point reached 
in 1891—5 was still above the average level of the previous 
quinquennium and, os in that period, the importation of silver 
for coinage, until the closure of the mints in June* was 
on a large scale. 

The neat quinquennium (1896-1900) includes two periods 
of intense and wtd^pread famine. The failure of the crops 
caused famine over a very large part of India in 1896-7, and 
the central and western regions were again desolated by the 
famine of 1899-1900. The eflect was to raise the price of 
food-grams in aJ] parts of the coiintty to the highest levels on 
record. Wheat exports were reduced to ins^iheant pfopon 
^ons during the first famine, and were practically extinguished 
in the year following the second. But in spite of the large 
supplies of rice absorbed by the fuinine area^ a very extensive 
export trade in that article was maintained throughout; juid In 
IS98-9V the year preceding the second famine* the export of 
lice* wheat, and other foixl-grains larger than in any previous 
year except 1891-2, the aggregate exceeding 3,000,000 tons. 
During the years 1901-^ the harvests have been good and 
pr^, and fallen stei^ly. The levels are still comparatively 

consul^, high* but the decline is os rapid as could be expected in view 
faig tbem^ ^ effects of the liist two famines, and the depletion of 
stocks which must take years to replace* Rice* of which the 
exports have greatly increased during the lost two years, remains 
extremely dear j and it has been eiident for some time that 
the supply of this cereal, which is perhaps the most largely 
consumed food-stuff in India, has not kept pace W’ith the 
growth of the demand. IVheat in India proper, like rice in 
Burma, is beirig grown more extensively fur export* and the 
recent revival of the foreign demand has produced exports 
bearing a for larger proportion to the consumptiDn than in 
the cau of rice* Each of the last two famines caused a laige 
reduction of the area under wheaq and though its cultivation 
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is rapidly exparKiing» the defiaency has not yet (1905) been 
made up. Of lice h may be said that present prices are as 
high as the fnininc prices of former years ^ but it would be 
incorrect to appiy this statement to food-grains in general, for 
the price of wheat has fallen+ and all the commoner grains 
which are the staple food, of the poorest classes have cheapened 
remurkahly between ipot and 1904. Recent prices ore, it is 
true, higher than the average of the first half of the forty years 
dealt with in the table on page 458; boJt allowance must be 
made for the gradual levelling of prices throughout Districia, 
Provinces, and the country at large which has fallowed the 
multiplicatEun of the means of mtiercourse. The chief factor 
in detennining the price cJ food-grains has been, and will con¬ 
tinue to be, ibeoui-tum of the crops; for as India is dependent 
for food on its own resources, a considerable deficiency of the 
supply, either actual or anticipated, must always send up 
prices, and it is an economic law that the increase of price 
is in much greater propordon than the deficiency in supply 
which causes iL The increase of population, and consequent 
pressure on the land, would operate, through the law of 
diminishing returns, towards a permanent bcrcasc in the price 
of food et-en though the area under cultivation es.panded in 
the same proportion; and the demand for export has undoubt¬ 
edly infl uenc^ the price of rice and wheat directly, and through 
them the price of the commoner food-grains. Thus, a remark¬ 
able fall in the price of food-grams in the United Provinces in 
the year following the severe famme of 1S9&-7 was assigned by 
the local officials to the small export demand for wheat The 
steadying of prices by increased facilities of transport must, as 
already stated result In tarsing the general level. Another 
general cause which would produce a higher range of prtect is 
an inflation of the currency; and it is at least a noticeable 
coincidence that at the periods from which prices look on 
upward turn, namely, from abf(Ut 1S60 and again from about 
i 3 S 6 , there i*as a great Influx of silver and a large addition to 
the coinagc- 

The effect of the increasing price of food on the condition 
of the labouring classes h discussed in the section dealing with 
wages. 

Wh^ksek Prices 

The wholesale prices of commodities recorded in Prisis and 
ITfljyr in India relate to a few of the principal articles of 
Import and export. There is no record, exesepe of quite recent 
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date, for the markel$ of the interior, and the earliest quotations 
are for pric^ at Calcutta in 1^43^ Until tS&t, moreover, the 
list of articles is ver>' imperfect; and, as in the cose of retail 
prices, it is convenient to oamincnce with that year, which 
marks the beginning of a new era, of commercial and mdusUiat 
activity. 

y«rUtion» To illustrate the cmirsc of wholesale prices in tabular form, 
it is most convenient to substitute for the actual price of catch 
IB61 uHt article the percentage of its variation from the price of a given 
period which is reckoned at 100. The year selected is 1873, 
irapom, which time the gold value of silver and of the rupee began 

to decline, and the price ruling in March of that year is the 
actual datum. The varmtions from this standard, calculated 
on the mean of ihc prices of January and July In each year, 
of certain principal imports into Calcutta arc shown in the 
following table:— 


Vea^attons in sfu Wh&itSaie Pritts of Imports at Cakatta 
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These articles, though few in number, represent in the 
aggregate a large share of the total import trade, and each 
is typical of a large class. Thus, the three forms of cotton, 
represent all cotton manufactures, which constitute more than 
one-third of the total imports. Copper is an article of great 
rniportance in the domestic economy of the people; and the 
price of iron, of which an insignificant quantity is produced in 
India itself^ regulates the cost of all manufactures thereof, 
including machinery', whether imported or made in the country. 
The pirice of imports generatlyv ns represented by these articles,. 
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feU by 21 per cenL between iSjj and 1903, while The faJt in 
cotton goods was fiom so lo 37 |Jtf cenL* and in iron 30 per 
ccnL It mustj however, be noted that irgin is subject to 
variations in price, and copper is SO much the subject of 
speculation that its price, too, is unstable. Cotton, also, is 
often subject to special influences j and its very high [Mice 
between 1S61 and 1370, or more partlojlarly from 1863 to 
1867, is due to the cotton famine caused by the American Civd 
War, while the effects of shortage of supply and speculation 
haw caused an advance of price in recent: years. 

The variations of other typical imports, for which prices are f/ice* oi 
not available for the whole period from arc shown 

below 1— km«nc. 

iBji-fia. 1891^141:0. ji)nf‘ 3 r 

$u{[aj (Mimium) + . . $9 80 70 59 

Cai.l(WclKh} , . , Rij «l 77 

Kcroirac (Awerican Clve*ter) , ... 

'I’he variation for kerosene is based on die price of January, 

1888, and the prices are for imports at Calmtia, while the 
prices of sugar and coal are those for imports at Bombay. 

Sugar has grown to be one of the principal imports into India, 
and the great volume of the supplies during the last seven 
years, originated by the influx of b^t sugar, has brought down 
prices. The import trade in kerosene has nearly doubled since 
1S38, but has recently received a check through the working 
of the oil fields of Burma and Assam. Of late yeans, loo, the 
development of its own coal-fields has made India almost 
independent of imported fiiclj hence foreign cool is no longer 
an article of much consequence in the import trade. 

The tabic on the following page shows the variations from the Vad«ti(5M 
prices of March, 18731 ^ principal exports from 

Calcutta and Bombay* the flguics being, as before, deduced exports 
from the mean of the January and July prices in each year. 

The average price or index numb^ shows on the whole 
remarkable stability; but this is the result of a notable rise 
in rice, jute, and linseed, which counteracts a falHn the other 
articles, the decline being particularly heavy in the case of tea. 

Indigo, and cotton yarn. 

The great rise in the price of rice is in agreernimt with the Rice wad 
evidence of retail prices. In the case of wheat the explanation ’^**'*^ 
of the decline in the export price, while the retail price has 
risen, is that the price at Calcutta in 1873, which is taken as 
the datum for (aJculaiing variations of export prices, wa'( 
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<;xcrcniely high even fur that centre* as the index for rSya 
ia J7* and for iSyi only 59. The wheat trade was then in 
iis infancy* and the cost of transport often made the price 
at the ports double that in the wheat-growing districts from 
which retail prices have been taken. As railway communi 
cations developed and prices in the interior rose^ freights to 


VariaHenS m ih£ Whsltiaic Prkfs ef Mxp&rti at CaA-u/ta 
and Bombay 
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the pons were greatly reduced* and thus a fair stability of 
prtccs was maintained. Another noticeable featme is the 
failure of the expotl price to respond its fully as the retail 
figures to the deficiency of supplies caused by the drought of 
1S99* which was practically as serious as thM caused by the 
great drought three years prcvioualy. The reason for this 
would setm to be that the later crop failure was more in 
Central and Western India than in the districts of Nortbetn 
India, from which supplies for export are so largely drawn j 
and the frtet that the export of wheat in 1900-1 prucricalLy ceased 
raitst be partly attributed to the lowTr prices ruling in Europe- 
'I'hc dependence on foreign prices of crops grown for ciport 
« also apparent in the case of rice* for the rise at Rangoon in 
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recent years is not nearly so great as at Calcutta^ and the 
variations, which are often the result of speculation, are quite 
unconnectetL Thus while the index numbers at Calcutta 
during the three years 1501-3 'were 184, 155, and 163+ at 
Rangoon they were t33, iiS, and 151* 

Dealing briefly with the Other articles given in the table, paved, 
the recent rise in the price of linseed, followed by on abrupt 
fall due to greatly increased supplies, represents the course of aai 
prices for this article in European markets. Jute, like all 
monopolies for which there is a great demand, has risen much 
in pricCt while gunny^bags have recently shown a dowTiward 
tendency. The great fall in the price of tea is due to pro¬ 
duction in excess of the demand j and in the case of indigo 
to the loss of its monopoly through the discos-ery and largely 
incTi^ng manu^urc of a'chemical suhadtute. The trade 
in cotton and its price have been subject to wide fluctuations 
owing to variations in the su)>ply and demaiuL In the third 
year of the American War the index rose as high as 129, and 
in 1S59, when the crop wns a failure and American cotton 
vnia extremely cheap, it full to 55, The latest rise* follow¬ 
ing on the gigantic speculation in ^\merican cotton, is not 
shown in the table; but the price of January, 1904, gives 
an index of 103, and during the same month the flgurei for 
yam and doth are ^4 and S5 respectively, 'ITue increase 
under cotton manufactures has not been proportionate to this 
rise in the price of the raw material, and the ptofiU of the 
Indian spinnirtg mills were for a time greatly reduce by the 
low price of yorru 

'fhe prices of cow-hides at Calcutta and of skins at Madras Hida ind 
show the following variations, the standard figure (100) betog 
here the price in — 


■S^i-Bck iSSi-jia tagiT-Euu^ 

Hide*, raw . . 53 rai 1:66 1:43 

Skin*, taoDcd . , , Jo; 1J5 ijfl 13® 

'Die prices of hides and skins aru influenced by the seasons, 
as a serious drought leads to heavy mortality of stock. Up 
to [S79 the quality of hides for which prices were quoted 
was mther inferior, so that the rise shown by the index is 
exaggerated. During the last three yaors hide prices have 
been steadily rising. 

The question Tumain.s whether any conclusions am be 

. > , , ■ , , cnndituifii 

drawn as to the apembon of geneml causes which have 
tended to raise or depress prices. It has been noticed in price*. 
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regard ta rfiEail pri<xf3 that from about t&S6 there was A Hse 
which was rmt attnbutabk to bad harvests, and the same 
effect may be discerned in the prices of imparts and exports 
from ISS7. The iinport prices of the commodiiies mentioned 
in the tables on pa^ of course regulated by 

gold prices, or by the relation of yold to silver prices which 
is expressed by excharge. So also the export prices, especially 
of those articles principally produced for export, follow gold 
prices when exported to countries with a gold standard; and 
it should be noted that In 1S73, the year talcen as the standard 
lev-eh gold prices were excessively high, and that they then 
declined pretty steadily until 1887, when a lemporary' rise set 
in. But the peculiar nature of the chief products of India 
has also to be taken into account ; for some, like jute^ indigu, 
rice, and tea, are either monopolies or have a preponderating 
inhuence on world pric^ while others, like wheat and cotton 
(though both these have recently come to the front in on 
unusual degree), are o-ften of very^ secondary importance. 
Further matters to be considered ore the rapid growth of 
trade, the lowering of inland and ocean freights, and the 
gradual development of a backward country. Still, with all 
these reservations, the conclusion seems justified that the 
contraction in the volume of the ennreucy which must have 
resulted from the sus|>ension of rupee coinage during the 
three years following the closure of the mints, and the very 
limited tenroinage operations of the next three years, caused 
a sensible reduction in the general level of prices during the 
years 1898 and 189.9. rmmorkabk cheapening of both 

the retail and wholesale prices of food^grains in the year 
immediately following the great famine of 1S96-7 also gives 
support to this view'. 


Thu official District returns of wages date only from 1873- 
The wages reported are of unskilled and skilled labour, the 
types of the foitner being the agricultural Labourer and the 
domestic servant (as represented by the syce or horse-keeper); 
and of the latter the common artisan, wbetber mason, carpenter, 
or blacksmith b General tendencies are broadly delineated in 

^ A» Rgsids dutributioq of ompleyaiHIt, tlw following fropi 

Vol, ^ dup. lx, wbidi xnramuizei thfi ' occsfwtion ‘ ^gurca of ibr iger 
Ceoinx, mii.y be oonToibeatlj rcpcited here: ^Nexrty twii-thlnlx of itio 
popalfltku in 1901 rvlied cm Mme fonn of egricaltuTC u ihcir prindpal 
QeiDX of sabdu^nce: 5a pet C«t, wHv ellhcf IjuMHordt Or teoants, H fwr 
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the figures; but for exact comparisons they are untrustworthy 
res, owing to the absence of instructions ui regard to the precise 
nature of the information to be given in the returns, and 
the widely differing systems of engiBging and remunerating 
labour throughout India, it is impossible that uniformity of 
method should have been observed in diUereint Districts and 
Provinces. In some coses, too, it is evident that apparent 
changes in the same Difitrict ore due to difTcrent methods: of 
estimating wages. 

As regards agricultural labour, the system of payment in fayiacDt 
kind is still widely prcvTiJcnu Occasionally the Ubourer may ^ 
l:ie tt bondservant, for traces of the old of agricultural 

Ixindage still rcmttin, and in this case he gets a regular sub¬ 
sistence with snmll perquisites, Ordinanly a farm labourer ia 
fed, or gets a certain fixed ration of grain, in return for regular 
service. He receives perquisites in the shape of an occasional 
piece of cloth, an odvartce or small to meet marriage 
expenses, and sometimes a small cash WHge, and he may be 
housed by his employer. Casual hiring may be for a particular 
sca-^n or operation, os for the harvest, or for a daily w^age; 
but in most rural tracts the remuneration is wholly Of partly in 
grain, or a cash wage is supplemented by one or two free meals. 

In some cases the remuneration given for certain agricultural 
operations is 3 percentage of the crop. The regularity of em¬ 
ployment also differs greatly, and in seveml Districts labourers 
are regularly without w'orfc for three or four months, so that 
their average earnings must be calculated on w'hat they receive 
during eight or nine months of the year. In many partSi also, 

CCBI. wm fidd Uboar^fs, tmA otnat I per ocnl. Wvte gruwicfi of ipeciil 
prodneU or in atnic lOMiAgemeoC la iddhion lo tbCK, 

aboDt a} pD ocDt., nrllO mBilloflCd KMBe Dlhcr fonn df etaptoyirkcnl an lit 
chief fO^roe of Uieir livelihood, were aVlo poftidlj agncnltniuas; ukI 
anotbcT 6 per cent., who were didwa M " eeneiiL liboarcrK,’' Were doebt' 
trti in (be madn ngpported by work Id tbe Eddi, About ifi per cent, of 
ibe popoIntioQ un matotuDcd by tbc prtpdnUiHaa and Ripply of matctUl 
MihstuaecSI tad of udo; thaji n third find n livitig; by tbe provisiaD 
of food nod tnd d qojirtcf by wocking mad cfealing to texiite fabria 

and drtu. DanKRlc ind esnltiifj iffejcce provide n livelihdod for only 
4 per ctnti of the populaliaa; and isomoicTee, ibe tearned. dbcI utitliv 
profeitiofiif, md nvice onder Goveiatfterit for barely half ai HiUiy mcb. 

In. cftici, ai lalcta be expected, the fnnelionat dJatrilai-tioil ii vfiy dJ^ient 
from ibat in (be ccnjrLUy ai a whole : the proportion of penonG depcodODt 
Oh tgricnltcpc fklli frcmi two^thirdx td (w».lwclflli ; the number eogeged 
on ibc ptvpiirxtlcq ud I'apply of material mbitancti jma from ooe- 
Gcvcnlh to two-fiftha; cmnajfhth defirt a UineUbood from cormneiCc. aud 
nearly ax many from paMUaJ ami donwlic lorrioci; dot-clewnth frstn 
(ir»kii]«l labour, and oiw-jSnftTteenth from Gorcrtinent xenrice!,' 

H h a 
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landtc^ labourers are not numerous, and ihose who work fujf 
hire supplement by wages the income derived ffonn a smalli plot 
of land. Village artisans and domts-tic servants are also com¬ 
monly paid m kind, and the former often possess land. There 
appears to be a desire on the pan of employers to substitute 
cash for grain 'K'ages as the price of grain rises j. but, speaking 
generally^ cash wages arc still commonly paid only in the 
vicinity of towns or industrial villages, and by large employers 
of induitrial kbour. 

Difficulties The oflidat returns do not, as a rultv discriminate between 
kjiMDK urban arrais,^ nor, if they give the cosh equipollent of 

wages in kind, do they stale how the conversion is mudt The 
following changes in ihc record have, however, been detected: 
namely, from, gross wages including food to net cash wages; 
fioiu daily wages, fbr casual hire, which are multiplied by 30 
and represented as monthly wages, to the rale for monthly 
hire; from agricuLtuml rales to rates; from the average 
of several small toim or village rates to a city rate j and from 
single to combined wages for a man and his wife working to¬ 
gether, Confusion is also caused by combining under one 
head the wages of the mason, the carpenter, and the black¬ 
smith, for their remuneration is far froni equal; and in some 
cases it would seem that the word ' common' has been read 
as applying only to the mason, and that wages have been 
returned for the carpenter or the blacksmith, and more par¬ 
ticularly for the latter, at a scale far abo^-v the average of the 
trade. In these cireumstanoes it is impoasibk to state with 
precision the percentage of variation in wages during the last 
thirty years. Inquiries are now being made aa to the possi¬ 
bility of a more accurate record. 

VaHatiofu Another diBoilty in dealing with wages, apart from the OiTint 
h uniformity in the reports, is that an average vi-age for India 

locKlIilci genemlly. Or for a single Produce, has little meaning, as wages 
greatly according to loraility. Thus, in Bengal wages are 
drenra- high 30 the east, where the peasantry arc prosperous and con- 
■uuiee*, siderable affluence preiTtils; they reach a lower Ici'cl in the 
central Districts, except where the premlence of malarial fe'i'cr 
hOnS checked the growth of population'; and in the congested 
Districts of Bihi^T they ^ink verj’ low. Bengal is not peculiar 
in this respect, for a low and nourprcfiressive scale of wogeti 
will be found in all parts of India where agriculture is the chief 
occupation and the denstiy of the population causes pressure 
on the means of -subsistence. But whereI'tr a demand for 

' la bacdirai]. Tor iaitsncfi, Wtjftat are inciy faigb. 
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labour ha$ been created by large undertu^iings, sucb as rail' 
ways or canals, t^oges have riseiu The esiahlishmciit of nulls 
atid factories in numy loftins throughout ihe 00111111}’, arid the 
development of mining and other induiitiiest have exercised 
a similar inBueneCt illustrattnfi the ecoiiiomic theory thai wages 
dCEXind mainly on the demand and supply of labour* It follows 
that high iwtoes do not always involve high wages. In fact, the 
most direct oonnexioii between prices and wages in India, and 
that which takes effect most rapidly, is the reduction of wages 
In times of ecatctty, when food is also inordinately dear- The 
failure of the crops destroy s a large portion of the fund used in 
paying wages, and the numbers seeking employment are greatly 
enhanced, so that those who find it often obtain In return the 
bdrest subtiistence. When, however, a risie in the price of 
agricultural produce is due to a larger demand, and extra 
profits are thus obtained by the cultivator or tandowner, wages 
may and do rise. The great boom in cotton duniig the 
American Civil War, and the profitable cultivation of jute in 
Eastern Bengal, ore eKamptes of this* As to payments in 
kind, in so far as the labtmrer receive the same quantity of 
grain, his real wages arc unaffected by a rise in its price, unless 
he can save a portion and thus make a profit by selling it; but 
it must be borne in mind that, in the case of casual labour, 
remunenrtion in kind, like a cash wage, is affected by competi' 
lion. In the Central Provinces, whitdi have suffered during 
the last decade from two great famines and several bad 
seasons, there is a tendency for wages paid in grain to 
decrease, either in actual amount or by change from supenor 

to inferior kinds of grairu ^ ■ 1 

.Although for purposes of accurate compansou the statisu^ 
data arc seriously defectivu^ they will senit for a rough indit^tion 
of the course of wages* From a comparison of the Provincial 
averages which ure summariicd in the Appendix (pp. 4JJ-4>r 
it would appwir that between i3;3 and 1903 die wages of the 
three classes of labour—namely, the agricultural worker, the 
domestic servant (as represented by the syce), and the artisan 
have all risen lar more in Bengal, jlssam, and the Punjab timn 
in other parts of India, the indicated rates of increase being, 
for agricultuiaJ Labour, 39 per cent* in Bengwh 4i pt' ™Tit. in 
,\ssaru, and 49 per cent in the Pun^b j and for artisan labour 
4S per cent* in Bcngalr *5 ptr cent, in Assam, and 50 per cent, 
in the Punjab. Thi^ establishes a relation between wages and 
the norma! cost of U’l'tng, for the staple food of Bengal and 
Assam is rice, the price of which has risen more than that of 
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uny other food'grAinj Atid tho pdoe of aH rood-grains has also 
ristiti remarkably in the Pun}ub In UurmaT where wages ore 
very much higher than in Indio^ there has been little advance. 
Similar stagnation is choracteTistic of BDniba)\ which sLaned 
with a high (evek while in Oudh^ where wages have olwa}'?! 
btjen low% they appear to tiave fkllcn. Except in the case of 
agricultural labomr, Madras jiihows a greater rise than the 
Central Provinces, the repcjrted range for the thrtje classes 
heing an increase of from 6 to 13 per cent, in the Central 
Provinces, and from ro to 15 per cent, in Madras. In cverj' 
Province except Madras the smallest rise, or the greatest fall, 
is in the wages of horse-keeper^ who are not, how-cver, a very 
representative class. The oommitfi belief that the wsiges of 
skilled labour have advanced more than Ihttse of unskilled 
work is not altogether corntborated by the District returns for 
artisan labour, for thia result apfotors in only three Provinces— 
Bengal, A^ssam, and Madras. The evidence of various recordu 
of wages in industrial establishments is also conflicting on thk 
point, and therefore inconcliisive, unless reservations are made 
os to particular kinds of employment and degrees of skill A 
factor to be neckoned with is the very low standard of comfort 
prevailing among the working classes^ and their unwillingness 
to accept better circumstances when coupled with conditiuus 
that are not wholly congenial. This it is which explains the 
general dilhculty of obtaining a sufficient supply of labour for 
lea gardens, colliencs, or factories. Prejudices are, howevxr, 
disappearing, and of late years a great improvement has token 
place in the mobility of labour. Besides the emigration to 
foreign countries and the lea districts which is regulated by 
law, there ore laige and consiondy increasing migrations of 
labourers, by sea and land, to other countiies and Provinces, 
or from Di-Sirict to District within the same Proviincie’. Tbese 
periodical movements are krgety for the petformance of agri¬ 
cultural work, but arc none the leas beneficial in relieving the 
pressure in densely populated agricultutal districts, where the 
remuneration of the labourer is often but a scanty subsistence. 
As this process proceeds, otkI the supply of labour for in¬ 
dustrial employments adjusts itself to the growing demand 
caused by the development of the country-, the condition 

*■ Thn>UCliciD.C du Eiaavr Cf Iltdii Lbt porchw of food u by lor 
die cliidf neoeiMfy npease which the liboUlvr hu to incuf^ His hoi and 
hii Kanly clothing ootl him very little, atid sticki ami cow^ong aAppIv 
hll demand for fad. 

* Fof infonoation as lo sen VoL 1 , chap, i*, ropaladon. 
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of the Indian labouring chisses must constantly tend to im¬ 
prove. 

Evidence of progress already made in material prosperity is Con- 
furnished by the bereased consumption of salt (5 seers per 
head in 190J against 3 6 in by the large development 

of the excise revenue durir^g this period (see VoL IV, chap^ 
viii), and by the great increase in savings banks deposits (chap. 

^iii of the present volume). Reference may also be made to 
chap, xxiv of the India Office en the Moral and 

Makrial Progrta of India^ 1901-2, which contains an ab¬ 
stract, prepared from memoranda compiled by the Local 
Go^'emitienls, of the economic condition of the people in the 
principal Provinces during the preceding decade. Marked 
though that decade was by very severe famines and by the 
visitation of plague, the results generally show satisfactory 
progress, save in the Ccntml Provinces and in the Bom^y 
Presidency pet^per, whitdi sufTered most severely l^tn famine 
during this period. 
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CHAPTER X 


FAMINE 

/. The Cause cf Famine 

the tk)^ of the Buddhist pilj^ms Tioni Chin^ to the FunkHo 
latest Moral and Material Progress Report, famine lies broad 
written across the pages of Indian bistor)'. Ttic accounts of 
eorlj- fajnines are indeed most meagre. In the chronicles of 
courts, which cared little for the people, soclaJ calamities found 
but scant tecorcL A few lurid desciiplions have come down 
t<3 us^mon feeding on man and even slaying him for food, the 
violation of oil natural tie5^ conspicunus acts of unavailing 
charity, dcpopulatioHi and the loss of revenue ; but of famine 
history’ in its wider nmge there is no trace. We only know 
that famines Were vety frequent under Kalive rule, and fright- 
fut when they came'. H'e know also that they have been 
frequent since the British came to India. 

This frequency of famine k easily explained, yamine is a. l>p«nd- 
diseirse of all agricultural countries. India is, and always has 
been, mainly agricultural, and agncultural under conditions ^^^1- 
peculiarly exposed to famine. The soil ts parcelled otit in 
minute farms. The farmers have no capital and depend on 
unorganized local credit, which shrinks when harvests hiiL 

‘ ^Tlic flcih of* Jon wis prtfcrrtd to bU low,* My* one chr43akkr. 

' ‘ lo 1S30,* Miyt Sir W. W, Htkcttcr,' * ealiTiiity kH up™ tJBjafU whkli 
tiubld tt| to rciHje the Ujfrit»ln nunnbig of the word ktetoo to India wstlrt 
Nartre rate. Whole dlk* and dutrkl* were kfi bare of iahalialMlJ., Jo i6jl 
a Dutch aieichant reported that only eleven of tb* aAo latnilk* at Swally 
ourviredi. He fmod tbe toad thenee to Soial covcreil uritb bod tea decaying 
‘*00 the highway wlrefe they died, lhe« being no ooe to bniy them.” la 
Sniat, that great and crowded cfty, he conM hardly ue any liTOig pennna ; 
hot the eorpocs "at the corner of the atreets be twenty tog^r. Oobody 
buying them." Thirty thousand bad pnished tu the town alftte. P«lilaice 
followed ftunme. . . - '^TWi, that wai in * iwmner ihc ganleo of the world, 
ia turned Into n wilitcinesa.^ The Iralchmoa citi'mBted that il would t aV e 
three yean before the trade cduld teeiTe at Sornt. fndoed one ttHking 
enrtrast betweeo XatiTW and Ertlllh rale waa the tlownesa of f*Mrt«y froia 
fiunbe in the Maghal Empire.*—JWfa. toL b, p. 59. 
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Off the Umd, but du[}endent on it, are million.^ of agrkuhurtil 
labourers, the vest majority of whom have only casuoJ employ^ 
mem and ore thrown out of work when harvests fhih 'rhus, 
the masses of the Indian people depend upon the harvests, 
and these depend upon a periodic, but by no means rt.'^lar, 
rainfall- 

Tlvetwo The two nLin-bearing currents are (ij the south-west mon- 
moniooBL 5Qon^ oommonly called iht monsoon or tht rains, and (3) the 
so-called north-east monsoon, the )>eriod of which is marked 
in North-Western India by what are commonly called ‘the 
w'inter lains.^ The oj^cultunil year commences with the 
foraier, which is the more important of the two. 
i^ih-wnt For a month or two before the rains the land has rest over 
the greater part of Indio. The heat is intense, the soil is 
ruLtonm baked, ploughing is impossible, and the people sit in their 
ls#rrat. i-jllAges literally gasping for rain. The monsoon bursts in 
June, and dies away at the end of September or beginning of 
October, After the first heavy shower, ploughing begins, and 
the autumn harvest {khsAfy, w‘hkh provides the year's food 
for the poorer classes, viz, millets and nee, is sown. It 
occupies the ground for from two to four months, during 
w'hich period the distribution of the rainfall is even more im^ 
poTtant agriculturally than its amount. A long break in the 
rains and hot dry winds cause serious loss; excessive rain 
produces floods; and oontinijous min Interrupts work in the 
fteldo, On fine days the people are very busy: the autumn 
harvest requires two or three weedings, and the land reserved 
for the spring harvest is ploughed many times. Weeding, 
ploughing, and harvesting employ millions of labourers. 
Nortb-TAri lu October of November, the spring harvest (wiSj) is sown. 

W'heat, barley, pulses, and the more ^iduable non-fo^ crops ^ 
ipring grown in the north ; the latgef millets predominate in the 

wnfwt- south of India The so-called north-east monsoon breaks on 
the east coast in November or ifecember*, w^hlle the winter 
rains fall in thu north from Christmas on to February. 'l*be 
spring are less precarious than the autumn crops. But heavy 
or prolonged rain, accompanied by east winds, causes rust in 
the wheat and barley; and premature hot west winds shrivel 
up the swelling grain. Harvesting begins In March and . 4 pril, 

' OptQm, tobaoco, oilicedii, Jcc. 

■ A* will be *cHi from dw Kfeleorelofiy djtjwcr (Vol. 1 , chip, iii), lie 
rain^ll wliicl) U tc Impofumt in EuXcm &tidru in Xovembet And f^ececaber 
li lealTy due to the retreat of tbe Krtnh^WEst moajoon CWTCflt. The ountli- 
rut inocMOa proper ii no^ cslflrhluOed Lill tbe owl of December. 
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and ingaln em ploys nnillions of labourers Intcnneditttft cropSj 
sttch as sogaT'Csine and the latt cottoiv also employ largie 
numbers. 

Thus, any failure of the rains involves some failure of crops, pw of 
thereby reducing the supply of food and stop(>ing the dem^id 
for labour. But not every failure of the rains causes famine. 

The people are not gencmlly dependent on the out-tani of a 
single harvest. The railways haro put the whole food-supply 
of the country into circulation,, and what la tost in one part of 
the country is made good from anothcTi The cultivators have 
some resources and credit. The spring honest may U good 
although the autumn harvest has failed The agricultural 
labourers are safe so long os there is a demand for labour^ and 
there are various degrees of crop failure with vtuybg effect 
upon the labour market A widespread failure of either har¬ 
vest will cause distress, especially to the agricultutal labourers; 
but it depends on several conditions, such os the character of 
preceding harvests, and the degree in which ogricultuTal {^ra¬ 
tions are affected, whether the distress will amount to famine. 


//. Famine Problem^ and Modem Relief 

Formerly war. rapine, and misrule were direct causes 
famine. These have disapi>eared and m the process a new ^ 
prohlem has arisen. Peace has multiplied the people. The 
custom of the country favours early marriage, while the general 
MCUiire has removed the old checks on population. And as 
those who have least hope in the world usually bring most 
children into it, the increase of population has been great 
among the poorer cultii-ators and the agricultural labourers. 

The modem outlets, emigration and industrial development, 
afford as yet little relief. Urge tracts in India still await 
population, but the inhabiianUs of congested dislncta wril not 
move to them, portly from habit, but largely from regard to 
caste and language. Industries are growing up, but as yet 
they draw only small numbers off the l^d, occupation l»mg 
still prescribed by inheritance and tradition* Pre^ure, Where¬ 
fore, increases where it is already greatest. Holdings ^nmdy 
small are subdivided, or sublet at competition r^te, while the 
supply of agricultural labour outiuna the demand for it, and su 

keeps agricultural wages low, . - u e 

This is the great famine problem* It is not in the power of 
man to prenait drought in India, or, so long aa the counlir 
mainly agricultural, to prei-ent drought ftom causing Faminn t prablrta. 


Wodnn 

relief 

policy. 


Practical 

(il^Qltie& 
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aJJ he can do is to restrict and mitigate the resultant sufTering. 
Modem famine policy is thus a struggle against nature. As 
such it has two objects, the one remedial, the other proitaive. 
It seeks to relieve distress when droughts come j: and it seeks 
in many ways to fortify the people against drought ^ ^ 

Under Native rule there was little thought for, and no 
effective means of, remedial action, OcQAionally a large 
relief work was started and spasmodic attempts were made to 
send food to raminc-stricken areas. But primitive imnsport 
could ntit enter fodderless and roadless country', and so broke 
doam where most retiujrtd The people wondered and died 
in thousands, the couniry was desolated and the revenue was 
not colteciefL Conditions scarcely changed in the early days 
of the Blast India Company, but by degrees a scheme of 
systematic relief grew up. 'ITie modem view of the resjxmsi- 
hility of the state was not teached, however, until India had 
passed under the Crown, In iK68 the famous order was 
issued’ that ^ every' Distnct ofTtcer would be held personally 
responsible that no deaths occurred fnom starvation which 
could have been avoided by any ejcertion or arrangement on 
his part or that of his subordinates.’ And, after some es- 
pcrience of the dcmoraliring influence of indiscriminate state 
chanty, relief policy assumed its hnal shape in the declaration 
made by the Secretary of State in 1877 

■ The object of UTing liG; u UBdoDbtedty jwinuootint to nil othci «n- 
lidcnCioBS, Bat U 1* enscalliJ dut in parndng thii Ciwl your offioen 
ihould icdtilouly funzd A^iost the dan{^ of indndnj^ lie population to 
rely bpoa Govenunait aid ratber ihan apon tlijrit own indastjv aad EhrUL 
In the InCcrefta of (be dutreaicd popetscion itself, aa wdl at of the tu- 
pojcii gmerally, yoo ore bownd to adopt pccoaatiLUis Agjttngt iatloleoce 
or iaipDsfLioo, ttmilar, so u the cifCHnttE*ac« of India will penedt, 
to tb^R- witb wliicl] m this eowitty ic bu always been fouad. nmuniy 
to protect the -dutfibution of potitlc relief from abeso.' 

This policy has been accepted by three Famine Commissions 
—iu 18S0, 1898, and 1901, It resoh-es relief administration 
into the aruiious prohlem oF how to hit a happy mean, how 
to steer between the nock of distress and the whirlpool of 
demomlizatiDn. 

The carrying out of this policy is beset with many and great 
practical difficulties, India has tto poor law. In ordinary 
times private charity ^pports the poor; in times of famine 

* The piotectiift aspect cHT thfr probtEin if dUcused in the Ibunb scctlau 
of this chapter. 

* By Sir Williaai Muir, the IjentcriBiiE-CoTeiiiCKr of whit if now ibe 
IVorinee tpf .^cra. 
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this charity dries upv and the recipients trf it are thrown tipon 
the state together with large numbtrs of the agricultural popu¬ 
lation. In the nineteenth century the largest area Himiil- 
timcously ahected by drought was 47S>«» square miles (in 
1900), and the largest population so adected w'as % 500,000 
(in 1897) ; the largest number relieved at any one time was 
6,500,000. Oi'er such large areas, and for such large numbers, 
the Indian Government may in any year be called to improvise 
ii system of relief mihout disturbing ordinary public business. 
Xor do the difliculties end with the numbers. Ilie peoples of 
India are infinitely various in habits, creed, custom, caste, and 
language. The language of one part of a Pmvnncc may not be 
understood in another part of iL Thousands would die sooner 
than resort to relief campfi or touch food which they thought 
was unclean, either in iUelf or by reason of the agency em¬ 
ploy ed in Its preparation. One caste will not feed with 
another. The shy folk of the bills will not work with the 
people of the plains. Skilled weavers will not go to ordm^ 
relief works for fear of losing their delicacy of touch. .\nd fur 
dealing with these sensitive, suspicious ma.^ses, the Govern¬ 
ment has to organise and control vast temporary' establish 
menis, which iiie generally untrained and have a low standard 
of intelligence and integrity. The diRkulties would ^ in¬ 
superable if the people were less orderly, m less amenable to 
discipline. But discipline can be enforced, and corruption 
and dcraoraliration can be kept down, only if relief is clraely 
su^Mfvised by European officers, and it is very hard to find 


the men. ^ ,__ 

Thise difficttliics hiivc ho«cv«, >n pou mcMiire been 

overcome; Under the stem but effiaent teaching of canpiieii. 

rien«. u, elaborate *J«eiit of leBefbas now been a-oiked out. 
Philanthropists may still mourn that complete success has not 
been attained t those who are acquainted with Indian con¬ 
ditions will perhaps rather mmvel at the progress already made. 

It may fairly be said that, in spite of inevitabk defe^ a 
modem Indian famine campaign is one of the most fematkable 
achievements in history of scientific admitusitatiom 

Standing preparations are made on a large m urdmary| St^ 
times. The Gov ernment is kept informed daily of raetwrolt^ic^ 
condirions, weekly of crops and priced, and m^ihly of birth 
and death rates, Frogrammes of suitable relief worl^ are 
revised annually in every' District. The country^ is mopped out 


Into relief-circles of cemvement siie 


Reserves of tools and 


plant arc slocked, of persons suitable on emergency 
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fof csUiblishment? are annually draw-n up. In shorty 

evcr>' cffciit is made so lo ftJtange matters in ad^anoe that a 
telegram Itoed head'quarters can tnubtli^c relief. 

Dollar When the rains fall pneJiniinary' inquiries are started ; a fore' 
cast of the probable crop failure is made j and a careful look¬ 
out is kept for the regular danger signals of approaching 
distress. Prices begin to rise and the people become nneasy. 
Aimless wandering in search of work takes the place of the 
seasonal movemunt of labour which attends a normal harv'esL 
Pnvate charity in the villages contracts, and the habitual 
paupers who depend upon it drift to the towns* Petty crimes 
against property increase; credit becomes more diffichlt; and 
grain-dealers make large purchases. During this perrod of 
tension the local odicers look to their programmes of relief and 
prepare for action. 

Pptsimu M the uneasiness is intensified, the Govumment makes the 
axTyacttmi. financial arrangements and declares its general pcliqv 

At this stage great importance attaches to * moml strategy.* In 
an Eastem country' hope turns quickly to despair, and despair 
shades oflT insensibly into a dull resignation. Accordingly, 
meetings are held ; policy is explained ; non-odicial gentlemen 
art encouraged to be active^ especially in undertaking local 
improvements w'hich will employ labour | committees ore 
appointed to stimulate and organize private charity j village 
inspection begins, and preliminary' lists of helpless persons who 
may reqttire gratuitous relief are made. All this gives conh- 
dence to the people, who are further encouraged by Liberal 
advances of money for wells and work in the field, and by 
detailed inquiries os to crop failure which are undertaken at 
this stage with a view to suspension of revenue. If the Dumber 
of paupers in the town is great, pnorhouses' ore opened. 

The period Test w'orks * are alio stoited This, is an anxious stage. If 
^ the tests are too lenient the state may be Led on to unnecessary 

expenditure; if they' are too strict the situation may not be 
grasped. The condition of those who seek employment on the 
test works is closely watchedt and a looknjut is kept by 
village inspection on the condition of those who stay in their 
villages. . 4 t this, &s at every stage, the death-rates are 
scnitim'zed. 

^ A poorhonte 1 j a temporary itmctiLie, run up m a riayi, vbcTf 
pwtpcn arc sti«3tcitd ud cooked food luulicr coodiciatHA of dccca^y 

and disdpluw- 

* A ten work is an ofiliiiary w«k napteyfafi WuHlIftl WKWr, nsnany 
canh-wQflc. The canditiQM arc strict Eiut aot MidBlj' ttpeilenJ;, the object * 
being to aaocrtaln whECher the people inaUy need rdiet 


FAMINE 




4^1 


UTien the test worJw^ or viEhige inspection, disclose ncal Tb* fwirf 
distress, relief works ere opened, the village inspecting s.taif is 
increased, the lists of pcrsoiiiS entitled to gratuitous relief are 
revised, iuid the distribution of gratuitous relief begins. By 
the end of December in a famine year the numbers on rdief 
are as a rule large* The gathering of an intermidiatc crrjp like 
sugar*cane may reduce them slightly, but generally they ctmtinuc 
to rise till the following March. The great spring festival, the 
Holi., the reaping of the spring harvest (if there be one), and 
the ripening of the maAna, or of the mongoi crops usually 
draw olT many relief w orkers for a time : these mostly rvium, 
however, by the end of April In May distress reaches its 
maximum, and cholera gefieralty breaks out* 

An outbnrak of cholera is the supreme test of organization, C&oLcrff, 

In the ranch Mahals District of Gujarat, in 1900, cholera 
bn>ke out suddenly ivith extraordinary virulencfc Tn three 
days the dead numbered thousands and the people fled panic- 
stricken all over the country, spreading the disease, 1’hc 
native staff and camp attendants deserted in large numbetSt 
and the liluropeaii officers were left to collect with thdr own 
hands and bum some hundreds of corpses. Famine history ii 
lit up by acts of self-sacrifice, and devotion even to death, but 
it records no nobler work than that performed by the European 
officers on this occasion. 

'i'he power of efficient organization was displayed in the 
management of a cholera outbreak in Bundelkhand in 1&97, 

The Licutenant-Govumor was prepared, and the relfeing staff 
and the people liod berm schooled by two years' erpcricnce of 
(amine. The country had been diT.ided in advaiKe into circles 
in which small works were mapped ouh On the first outbreak 
of cholera the people on the large relief works were split up 
into partiCi of about goo, and marched with full sioff and 
equipment to the circles tn which their villages w'ere. Here 
they found small works ready for them; the wells had bwn 
disinfected ; work was commenced at once ; there was rto panic | 
and the pestilence was stayed. 

Policy changes somewhat with the advent of the rains. 

Relief works are generally closed, and there is an cstension 

local gratuitous relief. In the interests of the country at l^e, of the Ad. 

ind of the people themselvca, It is important that ordinflr) 

agricultural conditioa^ should be restored with the least delay, 

and that as large an area as possible should be sown* For 

this purpose, the people are moved Irom the large wor^ to 

small works near their villages at the end of May, and liberal 

t i 
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advances are made to agriculturists for the purchase of plough 
cattle and seed. When the rains break relief'H'orliers return 
to their fields in crowds; if any stay on the works they are 
eticOiKTiiged to return to their tillages as ?toon as the demand 
for Labour springs up. A few relief works are kept open, in 
case of need, and every one who cannot work and requires 
relief receives it gratuitously* The state supports, where 
necessary, the weakly members of u Camilyiiand the able-bodied 
arc able to support thcrflselves. 

\Vhtft the earliest of the prindpoJ autumn crops is ripe, the 
few remaining relief works are closed gruduallyt and gjatuitous 
relief is discontinued, the recipients being given a valedictoiy 
dole, and by the middle of October famine is ordinarily at an 
end* Quinine is distributed in large quantities during Septem¬ 
ber and October, in anticipation of fever, which generally pre- 
avails in the autumn. 

The strictneiss of Cknemment relief, which must inevitably 
be confined to the provision of necessaries, is softened and 
supplemented by private relief funds, to which it may be said 
that almost the whole world subscribes* These subscriptions 
arc devoted to four principal objects, of which the last absorbs 
about twn-ihirds of the whole: (i) providing small comforts of 
food or clothing to the aged, infirm, sick, children^ and others 
Sn need of them; ^i) helping orphans ; (3) relieving the 
respectable poor in ways acceptable to them; and (4) giving 
a fresh sunt in life to those who have lost everything in the 
struggle. Thousands of desolate homes ha've been restored by 
this splendid charity. 

In 1900 the MahadijS of Jaipur presented 16 lakhs of 
Government securities to be held in trust for the relief of the 
needy in times of famine* This trust has now (1905) 30 lakhs 
in Government securitifs, the greater part of w'hich has been 
contributed by the founder and his Jarnily* It is vested in 
a body of trustees selected from all parts of India, and the 
income will be devoted, in times of famine, to objects similar to 
those of the charitable relief fund* 

The greatest administtative achievement of the last twenty 
years has been the eKtension of CDimnuniaitions. Railways 
have revolutionised relief* The final horror of fiiniine^ an 
absolute dearth of food, is now unknownu private trade pours 
to food wherever it is required'. Thu telegraph has rnade con- 

* Tliii nsoll KfEnS oil the mecc remarkable wk-m one coniiiicrs the lUUc 
n-f Europe fifty ynWt Bgo. la the ffneat funme of t94S iq mral Cennany 
* which derimaiefl ibe people,' we rcLd ihni *■ aimy wu aud 
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irol cfikjcni: and &s the administration has been freed from 
the primary necessity of finding food, it has been ah 3 e to 
grapple successfully with other difficulties^ supported, as it Klkt 
now is, by a system of agrictiUunil intelligence, and increased 
knowledge of the social conditions of India \ 

Linder these influences the relief system has become in- 
creasmgly elastic. Relief works are organiicd mth due regard 
to the feelings of the people. Those who cannot work are ijef lyitcm. 
relieved, as a rule, in their villages, and special conaidcraiion 
Ls shown to the respectable poor. The habitual beggars, the 
waifs and strays of society, are sheltered, clothed, and fed in 
poorhouses. Children arc proteefed from the rapacity of their 
parents by being fed in kitchens, a precaution p^ed by sad 
experience to he necessary, and milk is given to infants whose 
mothers omnot nurse them. Weakly persons are specially 
treated. Deserted children are separately cared for, and 
lelumed to their rclaUves or co-religiomsts, if they will take 
them, at the close of the famine. An elaborate scheme for 
making relief acceptable to forest and hill tribes has been 
worked out • and weavers and artisans, who formerly suffered 
on ordinary relief works, arc now, as far as pofssible, relieved 
in their trades. Non-official aid and advice are enlisted 
on the side of Government. In a word, no effort « spared 
to prevent the loosening of social and moral ties; which is the 
melancholy accompaniment of an economic cataclysm like 


i,kuiiLiic-r , , er -* 

In the foUowiniJ section a sketch iriU be given of the efforts 
and experience, the failures and the successes, which have 
gradually evolved this result. 

/// Ilisfary ifj CAi^f FamimSf atM of Famine 
Rtikf 

Sleenian in his Rtmbia ^ RmUc^Rons mtnplsins 
the ignorance which prevailed in India in r^^ard to the econo- ajn,|nj*, 
mic sspeca of tonmes snd ihe fici itort Tiir*« »r_tiapMrf, in j^«», 
the Limousin famine of 17 Jo; the general pnnciplM in^tiCflCH- 

asserted by the Indian Famine Cbminission of iSfto lends pu,j. 


brwul lad potttoe^-tic wdiauy food of the pensMtiy-we" 

Itfd.' On Iku ocoilon Cifgmai«d hb co-oper^te WCictT, 

which brtraglU down lool prioei per «nL India U* alrefciJy adnoetd, 

in tbi* wet, father than Enrope bad Eoive lc» Ihan iwo 

» In tbTSiiBa fominc; f«r iartiiwes the SantlU Warrtd lo large 
beouiK it WM not tnown that they wm peculiar ia rthuine I* f™ 

^oolced by BtihmBini aad a «w caite, the Chaltaf-ltbantf * klEdirain^aitert, 

da.tea fram that fuowe. 
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colour 10 his complaint. But the East India Company really 
de^'eiDped a famine policy,, altliough their mean*) of ^rinj; cficct 
to it were small. In the Bengal famine of tyjo relief was 
administered^ mainly in the old naiit'e way^ In the Agra 
famine of 1S58 the beginni ngs of modem famine policy app«:ar. 
The period from 1770 to 1858 was generally one of increasing 
knowledge, experiment, and espenditure, but progress was 
intemipied by wars ^ which wert themselves one of the causes 
of famine. All accounts of these early famines are vitiated by 
guesses which are sdll a fruitful source of controversy *; and 
there is practically no information for native territory, where 
famines were most frequent. Only a few general facts stand 
out of the mass of speculation. 

Owing to the want of communications, prices in famine areas 
ran up to a level rarely reached in modem times^ when normal 
prices are probably three limes as high aft they were a century 
ago ^ Government prohibited the export of grain, and tried 
to import it and fix its price. The attempt alway's costly 

and generally vain. From 1812 onwards the principle of non* 
interference with trade was adopted, but for many years bounties 
were given OH importation. 

Relief woriw were first opened in Madras in 1792. The 
obligation to provide wort for all who sought it was fully re- 
cogniied for the first time in the Agra famine of 1 838 'Hie 
relief of the helpless, who crowded into the towns^ was left 
to the charitable public. The largest direct expenditure on 
relief was about 33 lakbs in 1838. Remissions of revenue were 
gerrenJly made in the old native way—Government coHectiiig 
what It could and leaving the rest—and were thus the measure 
of desolation rather than of relief. 

^ Id tealUy ihb tkmtnc Wu ajlministn^l bf tbe Camenunent. The 

East India Company did tKit asoxnc diicCi maaaj^eaXftl of Bengal malil 
a Ctw ynn latcfh 

* Tbe Hlafl^cf of bohdlag canclaaiwit ob tlunn k iltositratcit by tho fiwt 
Lliat, In spite of tEi 4 martalEly Ui tbe Orissa famme of lS 6 s, the popa- 
tallon of tb« a^Kv] dlltiictl^ At ascettained by Lbc 1871-3 Ccftaus, was con- 
ndenbty LirEer thaa the estimate made of it by the best aalboritiH prior to 
tbe famine. 

’ Thus, in tSrj, when pricH b Rijpatiiu woe ^ seen, ia the Agra and 
Faitakliihid Dutricit they wei^ nei^er bclcw Jt and 39 tttn per npee, 
fcspectively. In 1S38, price* In the Prorioce ot Agra rao^ fpom r6 to 10 
and eveii 8 Ksn, while in Milwl they were 30 to do seen per nipe^ A teer 
is aboat a ]b, 

'' Tbians the firA occasiin whcQ. a fixed film lot wage was gl*™. Rflbf 
was giren oa oiduiaiy urarbi wilbont any ipecial aromgementa. Relief works 
andcr pro^^oeal contiol wr* laigcEy used (or tbe timf la ]S-; 4 . 
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The depopulation qf the country is sufficient proof of MwuUty. 
terrible inortLlit>'^ although any cstiniates of it aie practically 
worthless. A third of the popuktion, or lo^ooo.oooj arc said 
to have perished in the Bengal famiotf of 17 Colonel 

liaird Smith put the death-ioll of the Agta famine of jSjS at 
SoOfOOO on an cstiniuied population of 15,500,000. Both 
estimates have been dispruted^ the former m excessive^ the latter 
as inadequate. 

A new spirit entered into famine policy when the Goii'em- f A Fa- 
ment of India p$uised to the Croim. 'The famine of iSdt 
witnessed the first practical dcraonatration of sympathy by tlie jidiabit- 
British public, and was followed by the first famine inquiry. 

The mortality in Orissa in 1366 deeply siiimcd the public con* before 
science, and Sir George Campbeirs Commission, which followed, 
effectually called attention to the responsibilities of Govenv 
ment in times of famine, Ihls was the beginning of a rnore 
humane policy j but it was not till 1874 t^at the responsibility 
of the state for gratuitous relief was fully recognized. 

The famme of tE6i siruclt parts of the Province of Agta Fa™ 
and the Punjab, and touched Riljputana and Cutch. The 
total area affected was 53,500 square mile^ with an estimated 
population of 20,000*000) but famine is said to have been 
intense only between Agra and Uelhi, a tract weakened by 
two years of irregular han«ts and the military operations of 
the Mutiny. 'Phe aulvimn hartest was lost and very' little of 
the spring hardest was sown. In 1838 remiiisions of revenue 
had been liberal, and relief had been given to the able-bodied 
on ordinary works managed by civil officers. In this famira 
remissions of revenue were small, but ten large neltef works 
were opened under professional control; mor^ver the Govern¬ 
ment doubled the subscriptions of the public for the telitf of 
the helpless. Poorhouses were opened, and respectable tadiM 
were relieved in their own homes, for the fust time* tn this 
famine. Altogether some 33*000,0^5 unit*^ were relicv^ m 
British terriioty, at a cost of about a? ^ 

was subscribed by the public Tlie mortahty- w^ estimatrfl 
at 8^ per cent, of the p^ipulation in the wot^ . 

,Vn inquiry into this lamine was conducted by Colonel 
Bjurd^mith. His report is stiU of interest, as showing the 
advance made in gener^ administration, small though it nwy bKauy, 
appear to modem eyes. Stability of tenure and canal irrigation 

. In Jgmicf pbm^ology a' «« P™ = 

c.g, if loO penooi «I! rclie^d Jaily for a lluity-Wie dayi, 

5jHj& nniti wLU been rtliewi 


436 


THE INDIAN EMPIRE 


[cHAPt 


had already increased the 5bi)'iDg power of the people. Many 
modem principles were anticipated, particukrly in regard to 
selecuon for gratuitous reUcf- But practice was stiJI crude: the 
temporary migration of 250t«io people from the Doib was 
viewed with satisfaction by this able officer. 

The Od»a The ncjct famine fell on the whole eastern coast from Madras 
upwards, reaching far inland. The total area affected was 
* '' estimated at [So,ooo square miles, with a population of 
47,500,000 j but distress was greatest in Orissa, which was at 
that time practically isolated from the rest of India. The 
people depended for food on die winter rice, ami the rainfall 
of rS6 5 was scanty and Ceased prematurely. Food-^ocks had 
been depleted and soon ran short; but the gravity of the irttuft- 
tion was not realized, the Bengal Board of Revenue being 
misled by defective ^timatea of the population requiring food 
and by hctitious price lists. The position was not grasped till 
the end of May, and then the monsoon had set in. Carriage 
by sea was extremely difficult, and even when grain reached 
the coast it could not be conveyed inland. At great cost some 
lOpOOo tons of rice were imported, but this did not reach the 
people till September, Mcmiwhile the mortality had been 
verj' great It was estimated that at least a million people, 
or one-third of the population, died m Orissa alone. The 
troubles of Orissa did not cease in 1:866. The heavy rains 
of that )'ear caused floods which destroyed the rice in low-lying 
kud-S and \n the following year relief measures were again 
undertaken. "Then, ns an apparent result of the reaction 
following the want of foresight and activity m the preceding 
year, the relief opeiarions were marked by a profusion and 
absence of check hitherto unexampled. Altogether about 
40,000 tons of rice were imported, of which the most lavish 
use could not dispose of half * and while It cost four tlmea the 
usual price to procure, the residue bad to be sold for almost 
nothing wben the monsoon of 1^7, followed by an unusually 
fine harvest, altogether put an end to the faitime in 
In the tw^o years about 55,000,000 units were relieved at a cost 
of 175 lakhs, two-thirds of which was debitable to the expense of 
importing grain. Adding loss of revenue in all deportments, the 
famine in Orissa is said to have cost the state about enures. 
In Madras:, in 1866, about : 1,000,000 units were relieved at 
a cost of 13 lakhs, and revenue was remitted to the amount 
of 15 lakhs. Rather more than a kkh was also spent on relief 
works in Bombay. 

‘ tf (k* Fatmirtt Cemmisiiwi sf I SSo, Put t, pan^pfa 5 ■. 
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The relief adnu^gemcnts of the first j tar in Orissa were much 
cHtidxed by Sir GiK>rge Campbeirs Connmission of inquiry, 
particularly in regard to iKc poorhouses; but failure was mainly 
due to the ftctuid dearth of food, which the then imperfect 
means of infortnation failed to detect until loo lute, and the 
then means of communication failed to relieve when detectedr 

I’his great fominu b the east was shortly followed {iftShS-jo) Tlw (Uj- 
by a great famine in the west of India, which aflccled an area 
of 396,000 square milesi, with on estimated population of istii&.7g. 
44,500^000*. 'Ihe thmine centred on the Native States of 
Rjjputilna and the British lerritorj' of Ajmer. The rains 
came late, fell lightly, and practically stopped b August 
There was an utter dearth of fodder, and m ports of water j 
and grain could only be biported on cameK Thus Rijputana 
was landlocked m the some way as Otisso. The people 
emigrated in enormous numbers wih their flocks and herds , 
but were rebetant to go on relief works b British terriiorj', 
and many wandered till they diecL Cholera broke over the 
w'hole country, and there was piacticaily no spnng h^esit. 

Large numbers returned to their villages m May, ifidp, in the 
belief that the rains would be early \ but the robs held off till 
the middle of July, and m the interval thousands died. The 
autumn honest of iSbg promised well, but swarms of locusts 
destroyed it. The rains in September and October were heavy, 
and were followed by a vinilcnl outbreak of fe^-cr. A gcxxl 
spring harvest was, however, secured, and the fainine endi^ in 
March, iSjo, after dreadful mortality- lo Britiib territory 
40 lakhs was spent in direct relief; and in this Gimine the 
61016 spent over 7 lakhs in gratuitous relief*. RcmiMiotis of 
revenue amounted to little more than s ^ 

departure was taken in making adv'ances to cultivators to the 
antount of about a r lokhs. In the Province of Agm 29.000,000 
units were relieved at a cost of nearly 3/0 lakhs i but in spOs of 
the yeuteimnl-GovemoPs declaration preferred to on p. 4 70) 


I CJDjuat, be North DcttW DLrtriete, lt» 

CenU 3 l Ptorbccs. llw Agr. uLd B^4c\kb»pA 
PcevlDCt!, «id ihc Hufllr DitWoo of the t>aiij*b ™ *11 

of tteT ind 1900 ataort »«tlr J| gaKnUlM bar: In e«h 
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os to the reapooulbility of DEstrict oflicerB for saving lift, the 
mortaJily ms great, Itjamigmlion from Native Stales broke 
domu the relief sj’stetn. 

The Bihir 'fhc lessons of Orissa and R:ljput3iia were still fresh, when 
there followed a portiaJi failure of the rains in EihiLr and in the 
adjacent pans of Bengal and the United Provinces. The total 
area affected was only 54+000 square miles, with a den^jC ix>pu- 
lation of 31,500,000, and the fatlure of the nutifall was not very 
serious; btit an immense organBOlion was set on footi and ft 
was decided to save life at any cost. From first to loet about 
300,000,000 units were relieved (including 30,000,000 in the 
United Provinces) at a cost of 6 ^ crories, of which nearly 
4 crores were spent on the importation of grain. Altogether 
this famine cost the state about 6^ crores. Financial con- 
sideiations w'ere thrown to the winds; but hfe u‘as saved, and 
a great advance was made in administniticm. For the first 
time village inspection, the basis of modem organization, was 
carried out, and gratuitous relief on a targe scale was given by 
the state. The enormous estpenditure on ‘ s famiiw of unusual 
brevity and of no exceptional severity ' * would probably never 
have been incurred had any sy stem of agricultural information 
existed, Thre want of such a sj'Stcm was shown again in the 
following year, when, on the premature cessation of the rainfall, 
the Local Government proposed to renew large relief measures 
in BihiiT, 'fhe Government of Indfa, however, resisted the 
alarm ; and in the result, so fm from there being a famine, grain 
was cheaper than usual in the area of anticipated distress. 

Sorntwia The famine which commenced in 1876 aiHicted Southern 
Irwiia (^ladras, Mysore, Hyderabad, Bombay) for two j^ears, 

1876-3. and in the second year extended to parts of the Central and 
United Provinces and to a small tract in the Punjab, The 
toial area aifected was 357,000 square miles, with a population 
of 58,500,000. Embarrassed by the large expenditure on the 
Bihar famine, the Government of India insisted on the im- 
position of prOfM-T tests in the interests of both the people 
themselves and the general taxpayer. In Bombay these tests 
drove laige numbers of relief-workers to strike, and the ques¬ 
tion arose whether relief should be given to men who could, 
but would rot, work. This wa.s decided by the Government 
of India os follows 1 * We say that human life shall be saved at 
any cost and effort^; and if it is asked what ‘the general prin¬ 
ciples are by which the District officers should be guided in 
Tefusing the aid needed to preserve life, the reply must be that 
^ /S'FdfHiru CtBtmishiutt ^ 5 )^ 
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there are no such principle^ ard that there are no cirojmsmfjces 
in which such aid can be refused/ In Madras and Bombay the 
reduced, or Temple > wage was adopted, but e^Tintually aban¬ 
doned as insufficient C5(cept under favouiable ctrcumstanccs. In 
the United Provinces little relief was giveu, and the mortality 
was very great. Throughout India fe^'er raged in the autumn 
and winter of rSyfi. The excess mortality in this fiuiiine is said 
to havu been 5,250,000 in British territory alonc^ 

Speaking generally, the odmtnisiration of relief was as strict 
on this occasion as it had been lav In BiliAr. Prices ranged 
very high, and owir>g to the absence of railways private trade 
was scarcely ecjual to the demands made on it^ Throughout 
British India about 700,000.000 units were rcUeved at a cost 
of crores^i and charitable contributions from Great Britain 
and the Colonies amounted tt> S4 lakhs. 

In iSy B the whole question of relief and protection 
referred to the first great Famine Commission under the pre> of 

sidency of Sir Richard Stmehey, Storting from the principle, ig^B-Sa 
laid down in 1877, that [Ke.- Government should spare no efforts 
to prt^'ent atarwition or an extremity of suffering dangerous 
to life, but could not attempt to present all suffering or to give 
general relief to the poorer classes of the communityt the 
Famine Commissioners insisted that relief should be so ad¬ 
ministered os not to check the growth of thrift and self-reltimoe 
among the people, or to impair the structure of society which, 
resting in India upon the moral obligation of mutual 
assistance, is admirably adapted for common effort against a 
common misfortune, ^ The great object.* they said, ^of saving 
life and giving protection from extreme suffering may not ™y 
be as wcU secured, but in fact will be fat better secured, if 
proper care be taken to prevent the abuse and dumoralmtion 
vfhich all experience shows to be the consequence of dl-directed 
and excessive distribution of charitable relief/ They quoted 
Turgot to the effect that 'the best and most useful ^nd of 
alms consists in providing means of earning them, and la 4 q 
down the principles (.) that employment should I* given on 
relief worLs to the ablt^bodied, at a wage sufficient ^Pl“^; 
on the condition of performing a suiiable ^k; and fi) that 
gratuitous relief should be given, in thetr villages or in poor- 

I So colled oTwr Sir Richoid Temple, the Fomme for lU 

of radix. The wo^e wx, t Ih- of grda r oaox fee 0 , 

with moll redncllow for 0 wolPOn or child. _**,*««. 

• [. H,*riMd •»! Mt-« liJK.' ?>.=",«• ““ ™ *' • 
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homscSr to ihoise who^ ^ter inquir)' into their circumstance 
were fotind to be unable to wort. In order to regulate reUef. 
they pncscnbcd constant inspection of the people in their vih 
lages. As regards focd-supply. they recommended non-inter' 
Terence with trade except in the very mre casus when it might 
be unequal to the demands on it. Finally, they advised that 
the landowulrtg classes should be assisted by loans and by 
general suspensions of revenue in proportion to the general 
crop failure, it being a condition that proportionate relief should 
be given by the landowners to tenants and holders of subordi¬ 
nate rights in the land. 

The Prod- These recommendations were embodied in a Provisioml 
Famine Code. In circulating this in 1SS3, the Government of 
firainc India laid doi^'n the fundamental principle of the famine wage. 

That wage is ' the lowest amount sufl&denl to maintain health 
under gi^tn circumstances. While the duty of Government is 
to save liftt it is not bound to maintain the labouring popula¬ 
tion at its normal let'tl of oomfort To do so would be unjust 
to other sections of the community^ besides prolonging the 
period for which the labounng population would cling to the 
relief works.' 

Provincial Codes were then drawn up, and were acted upon 
in the sevund scarcities which followed m diSerent ports of 
India. These codes were hrsl severely tested by the famine 
of 1396-7. 

(3) Fa- The monsoon of tS95 was weak in the Bundetkhand Dis- 
iricts of the Province of Agra, and the winter rains also ^led. 
Rdtnlab. Famine was declared, and relief was commertced, early in 1396. 
[«tioB cr The monsoon of 1S96 was generally defident; and the United 
Bfw iB^.* P™™ices, the Cenlnd Provinces, Ber^n parts of Madras, Bom- 
Fambfcf Bengal^ the Pun^b, and Upper Burma, together with 
portioiwi of Riijputilna, Central India, and Hyderlbid, were 
plunged in ^rnine. Altogether 307,000 square miles were 
a/Tccted, with a population of 69,500,000, and the numbers re¬ 
lieved exceeded 4,000,000 at the time of greatest distress. 

In British territory the area and population ofiected were 
335,000 square miles, and 63,500,000, respectively'. Famine 
was intense in the United Provmcea, the Central Provinces, 
Bihir, and the Hissir District of the Punjab. From first to 
last, 331,000,000 units were relics'ed at a cost of 7J crores. 
In addition, revenue was remitted and loans were given to the 
extent of about and i J crorea. The chontable relief fund 
amounted to nearly CTores, of which about crores were 
' No cacnplete ucottOt of ccliff in NitiTC u arailable. 
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subscribed in the United Kingdom. The famine ended, gene- 
rally, when the autumn harvest of 1S97 was ripe; but it was 
followed by hea^y mortality from fever in the auiumn, and by 
a plague of rats. The actual famine mortality in British Dis¬ 
tricts may be roughly estimated at about 750^000. T hi§ lainirie 
will be Temembtjed for the vigorous, efficient, and economi^ 
administration in the United Provinces, and for the completive 
failure of relief in tho Central Provinces. T he difficulties in this 
latter Province were, however, extraordinarily great, owing to the 
reluctance of the wild tribes to accept relief on ordinary terms. 

The incidents of this famine were ediaustively analysed by Tltc 
a Commission, presided over by Sir James Lyall, which passed 
the following judgement on the admlnUtmlion as a whole; 1'^ ^ of iaj$. 
consider that, while the areas over w^hich intense and severe 
distress prevailed in the famine of 1396-7 were gremer than in 
any previous famines, the success actually attained m the relief 
of distress and the saving of human life was, if not complete, 
far greater than any tiuit has yet been recorded in famim^ that 
are at all comparable with it tn point of extent, severity, or 
duration; mid that this result lias been achieved at a cost 
which, when com|wrcd with the expciidiiura in previous hi- 
mines, and with other standards which w'e have had before us> 
cannot but be regarded os very moderate.' 

This Commission also m^e important recommebdaiictUi 
for the future treatment of famines, tn regard to the broad 
principles of relief administration they adhered to the recum- 
mendattons of the Commission of i 38 q. But in details they 
suggested some changes, including a more libera! wage ;md 
an extension of gratuitous relief, particularly during the 
They broke new' ground in formulaling rules for the relief of 
weavers in their own trade, for the relief of aboriginal and 
hill tribes, and frrr the management of the chantaMe 
fund; and they laid great stress uprm the necessity for liberal 
remissions of land revenue. Thu Commissioners Kcm to 
have been impressed by cvenU in the Central Provmce^ and 
thu general effect of their recommen^iorw was to avoid oil 
risks and to make relief more attmetirti. * ^ . 

Bdwc th«e Iwi b«n M'y 

another great famine occurred Distress bi^an in ^ iS^TQoia 

189S and some relief was given. The monsoon of (899 faded 
epnCTally over the west and centre of Indio. In t^ Ceimol 
Provinces, Bcrdr, Bombay, Ajmer, and the Hiss^ ^strict ol 
the Punjab, famine was acute <; it was intense in RijpuUna, 

» Tbere wai alto distrtM in iin»ll attai in BcnEml, M>dm, wnl A£il- 
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Baroda^ Ccntmi Indio, HydcrAbfld, and K^thiAwitr. The total 
Djrea ofTcntcd irais 475,000 square miles, with o populatiiQn: uf 
5^500,000. The Meteorological Department declared ihe 
drought to be unique. '■The mean average rdnfaJl of India 
is 45 inches. Jn no previous famine year has it been in 
greater defect than 5 inches. But in the defect exceeded 
II inches,’ 'fins was for India as a whole; in particular 
localities there was practically no rainfall The autumn harvest 
was a failure, and liardly lUiy spring crops were At 

the end of July, jgoo, no fewer than 6,500,000 persons were 
receiviiig daily relief. The distress was aggravated, and the 
difficulties of administration were enormouiily increased, by 
the failure of the water-supply ai'td fodder* 

In British territory^ i3o,ooo square miles with a [Ktpula- 
lion of 36,000,000 wem affected, a smaller area and a much 
smaller population than in 1^97 ; but the pteople in most 
parts had not recovered fully from the famine of two years 
before. The numbers Ttlieved were far greater than in 1897. 
At the time of greatest relief — in this famine at the end 
of Joly—4,500,000 persons were supported by the state. 
Altogether about 1,140,000,000 units were relieved at a cost 
of to crores. Cattle died in millions, and the Government 
helped agriculturists by very large remissions of revenue 
and by loans which have since been mostly wTiuen ofH The 
total cost to the state has l)ecn put at about 15 croresi. 
'I’hc charitable relief fund reached i^ crores, of which nearly 
a crore was subacribed in the United Kingdom. In addition, 
loans were made to Native Slates to the extent of 3^ cirorcs. 
Although the relief was thus cximordinarily liberal, the mor¬ 
tality was great. The Tamine Commission of 1901 thought 
that about one million deaths might be attributed to famine 
in British Districts, and that of this total at least one-fiftli 
were caused by cholera* This was largely due to the special 
conditions of the fumine: namely, the extreme rigour of the 
winter of 1899-1900^ the failure and consequent pollution of 
the water-supply, which led to \HiniEcnt outbreaks of cholera in 
the summer of t^oo, and the extremely unhealthy auiunfin in 
1900, uring which malarial fever attacked the rich as well 
^ Th« Xatfve Slalet cotalucCed their own reJicf nnd^ du advice 

of the Govcnunoit of IihII*, which lent thtoi the ktvIch of Diitisli ofEieCT* 
awl anwed than with loans, ft U impoi&thl« to give detonL \a tomn 
Stain inadeqtiat? relief wu gtvm, and in mcist tho mortality woj gmT. 
Bnt the CojauniiaiaD of [901 wai ttiue,k with the advance made by moft of 
the Darhsn towaida Vioging their relief into line with the benune poEcy 
of the fiiitiih Government. 
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the po^ir. The famme cndcdt ijcneraJly,. when the autumn 
harvest of 1900 was ripe \ but distress conimued in parts of 
W^estera India for two years more. 

This famine is remarkable for proFuse tdief in the Ceniral 
Pro^nnees great mortality in Gujarat, and general emij^tstion 
from the Native States. In the Ctntml Prtivincea the reaction 
from 1896 was complete; the pet>ple were all too ready to 
take relief (even the aburigina] tribes overcame their shyness), 
and the officers were an^ous not to be behindhand in dealing 
with distress. For some months, over ao per cent, of the 
total population were relicvied; and the total ccKSt of direct 
relief vTts nearly 4^ crores. In GujirSt the petiple and the 
Covertiment were alike unprepared j the former had been 
softened by a long period of prosperity, and were stunned 
by the blow* Hlieij wealth was sunk largely in their cattl^ 
and in the vain hope of saving these, the^' dung to th^r 
homes until it was too laic. Relief of the aboriginal tribes 
was as difficult in Gujarat and KhliKlesh os it had been 
in the Central Provinces in 1&97, and the result iatis much the 
same. In all Provinces the administration was hampered by 
crowds of immignmts from Nativi: States, » exhausted by 
privation in many cases that their lives could not he saved 
even by the best medical care. 1, 

A Commission, presided over by Sir Antony Mof Donndl. 
whose own famine relief measures in the United Proiancies of 

had been so successful in was appointed to gather 1901. 

up the lessons of this l^ine. Thdr judgement on the 
administration as a whole was as follows: *In c^in dis¬ 
tricts . * * people in sore need of rdtef w^e dewed ti m the 
early stages of the famine, owing to defective administralion; 
hut in the main, and taking the famine period as a whole, 
the relief di-itrihuicd was excessive. ^Ve have no doubt that 
the excess is to be accounted for by an imperfect enforce- 
mem of lets on relief works, h, n loo ready ndmiaion to 
eratuiioos rdtef, ond by i gtoier readiness on ihe peoples 
part to a«apt relief owing to the demoraluirtg influences of 

the preceding famine.' ^ — ■ - 

Impressed appwoitly hy this demomlijntion, the Commission 

clearly tesmtud 'the principles by which done farninc rriie 
on a great scale con be successfully odminislered. They 
recommended a polic)' of ‘prudent boldness, 
a lame and expaaslve plan of rehef, and seemed by liberal 
prcMrarions, constant vigilance, and a ru|l ^meirt of non- 
El hd^. The wage-scnle wan mvisedt the m.mmum 
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wage was abolished in the case of the able-bodied, pa]Hiicnta 
being made proportionate to the task performed ’j and pro^ 
visfion was made for the ejclustoti from relief works of those 
who were in a position to maintain themselves. The relief 
S)'Stem was enlarged by proposals for deuling mth a fodder 
famine. AMicre diSering from the Commission of rS^S, this 
Commission reverted as a rule to the recommendations of 
the Commission of tSSo. 

It will thus be seen that, in the quest of the happy mean, 
the pendulum has been constantly on the awing; but the 
arc has become steadily smaller, and the Teltcf system 
gradually settling dowTi. The main prirtciples of relief are 
no longer questioned, and diversity in practice becomes less 
in each successive famine* The essential difhculty of state 
relief is deep-rooted* "^Ihe reluctance of those unaccustomed 
to famine to accept relief, and the eagerness of those accus¬ 
tomed to famine to seek relief, ore likely to perplex the 
relieving officer in the future they have doi>e in the past* 
But as establishments improve, the system will become more 
elastic and adaptable. 

Although much ground has been gained in the long struggle 
^th rtatuio, and drought htis been stripped of its worst horrors, 
the tale of suffering is still long, and the heart of the ci^ili^d 
world is touched by the mortality of an Indian famine* The 
Famine Commissions of rftSo, tS^S, and 1901 agree that ‘no 
imaginable system of relief nill completely cntrel all the various 
degrees of privation and suffering which a famihe products.^ 
Pestilence is the twin-sister of famine, for the abnormal 
conditions of drought have from the earliest times lent them¬ 
selves to disease*. Cholera invariably breaks out in the hot 
weather, and fever almost invariably succeeds in the autumn. 
Moreover, in cveiy fainine many persons refuse relief until 

^ It scenu worth whil« to qaote tm autbonUtivc opindan on fnininti 
raoitalitr. ‘ Dyirotny and dkirboea we pecalurly tamEnc diicOH*, directly 
cmmed by inuifltdeEit and unwholeiome food, of fay rtdticed powetf of 
fUgettiOQ aivd auinailatioa aa the remit of Eoqtiniucd privaEioOi Ajjaia. it li 
prajafeahy impaaiLble to premiE tbc omtbmLk of cheden wfaeo tai^ musa 
of men am collected togetfaet fn the hot weather nnder famine condtdnnC; 
but e^dent orG^miziiEioEL and careful aaaituy airangtnneiiEx Can ttay Efae 
fpread of the epidemic, and when ifaeac precantkau ate oot taken, a cod- 
lidtzafalc ijiare, at any raic, of the rnmltant mortaliEy miiit he deemed to 
have becT] prevendble* Of fevert it cm only be uid that they often am fn 
oriein dioude, but that their fatality ia, owing to the mdsecd power of the 
people to teriil tHein, largely dnn to traine .'—tf Ht Cfitm- 

rxiriiMt i^or. 
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it is too late to save them. Nevurtlicless, the total ramine 
inortality since i&So has been small compared lA'ith %'hat it 
was before relief was then reduced to sj.’stem. Moreover, 
the great majority of deaths in the two recent famines 
occurred generally among the very old and the very young. 
There has been since iS&o comparatively little of that mortality 
among healthy adults which was so deplorable a feature of 
earlier famines, a fact of which the comparattvely rapid recovery 
in the birth latc is at once the result smd the proofs 


fV, Prcticficu agaiiiit Farnin^ 

The famine problem is not, however, limited to relief. ProtKaire 
‘ It is of still more essential imporlance,^ said the Secretary 
of State in iS?!, ‘to ascertain htjw far it is possible for 
Government by its action to diminish the severity of famines, 
or to place the people in a better condition for enduring 
them.* The Famine Commission of iSSo concluded that 
much could be done in this direction, particularly by the 
accumulation of aexurate knowledge of the country and its 
etranomic conditions, i^alh the ultimate object of stimulating 
the materia] prosperity of the people; and much has been drmv. 

Reference has already been made to the elabamte system of 
of agricultural intelligence, but this represents but a part 
progressive knowledge. Goological, mineral^ical, ethnolt^ical, 
and linguistic surveys have been set on foot, while valuable 
staristics of trade are annually published and reviewed in 
the Department of Comraurct Vital stidistics are still 
defective, but each successive Census marks impfovement in 
their registration. The functions of Gowenment have been 
differentiated, the branches of the administration have been 
specialized, and action has been taken simultaneously on 
many linea. 

Railway and irrigation works—* the best, and often the only, 
means of securing protection from tho extreme effects d! bmine 
and drought * *—have always been the mainstay in building up wm and 
material prosperity. From the firtiincial point of view, these 
works ate of two kinds, according fis they are, or are i^, 
commercially profitable, the former being culled productive, 
the latter protective. The cost of the farmer is met by loans; 
ibc latter are debitable to the Famine Insurance Grant. 

This grant dates from the famine of 1S76. A suci^on 
famines, and a Teongnition of the duty of the state m regard 
*• A'^rt iff tkt vf 18 ^ 0 . 
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to tb^n^ induced the Gm^emment of IndiA to i^rovide a reserve 
in ordinary years to meet the obligatoTy and recurrtM’Lb but 
extraordiniiryj demands of famine relief* I'Kis reserve was 
tiKed, On the of past expenditure^ at r^ crons annuidlyt 
and secured by fresh ia.xation and econoinyh Doubts as 
to the precise objects to which the gnmt should be devoted 
arose almost immediately, but were settled in i^Si by a scheme^ 
which, in its general bearings, still obtains. The nirst chat^e 
on the grant is famine reliefi the sceond protective works, and 
any bakoce is devoted to the tcductlon, or mthcr the avoidance, 
of debt. 

Experience in iS£6, rSdS, and [87S had showm the im¬ 
perative need for extending commuiiicatlonSi and precedence 
in the policy of insurance was consequently given to the 
construction of protective railways, or the guarantee of intercut 
on money" borrowed for the purptMe. The system of protective 
railways has been practically completed so far as main lines 
ore concerned, and the Famine Commissions of 1S98 and 1901 
urged the now greater ckims of protective irrigation works, 

ITie distJitctfOn between productive and protective works is 
purely financial. It remains to consider the effect of railways 
and inigatiDo on material prosperity* The benefits of irTTgation 
have never been disputed j but of fate there has been a tendency 
in some quarters to detract from the adv’ontages of railways* 
ft is oemtended thaq by equalizing prices all over India, 
railways extend the area, of distreS"! beyond the limits of crop 
failure, and that they have destroyed the habit of staring grain, 
which formerly served as an msnnuice against famine* This 
tuay be admitted, without really qualifying the overwhelming 
benefits of improved communicadons. If railways have aome- 
whai extended the area, they have cuoTmoitsly reduced the 
intensity, of distress ; and if they have dlscotiiagcd the storage 
of grain, they have substituted ‘ the great reseri'es of the 
country at krge for the jjctty reserves of individuaL: They 

have Substituted famines which are of money only, for fatninea 
in which both food and money were lackii^g; and by giving 
access to huge markets they have undoubtediy increased thu 
incomes of landowners and cultirators, and enabled them to 
reap the benefits of high prices'* ' It is true,' say the Famine 

^ RrfQrt o/tks foMtjwuCtmrttissufn 9 /[Tiiregnph Ja^. 

' It OUy be notfii that, atnoag llic msoiu 44 ilttCcil by tlie Boairl dC 
RerenDc In I Sr l agabut a Permaaedit ScitJcmcELt in the Upper t'nrrlnota, 
Wii ihc (act tM ^ On cxnLenat barvest il, in the cxbliBg itatc of ucurty 
here, aJCDtnt ai dcCruncntol tu tbf taiidb^en U a Kanty prodacG.* 
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Ownniiiaioiiei^ of igoi, ‘that to a cerlaiu csnuU culiivalODi, 

Nvlio ronincrly stored grain^ because it oi»ukl be nuilher sold 
nor removed, have censed to do so ljt*cause they can sell to 
^idvantiige; and thaij unring to iheir improvidence, the money 
slips through iheir fingers* But thia change in ihc habits of 
the people is a. regular attendant of progress; it is merely 
a transient pha-SC of a great economic movement, which inalces 
for naliortal prcjspcrity.' It has become a proverb in India, as 
ckewhenc, that ^railways mahe trade/ 

Much has been done in other depurtmetits to promote Oibtr 
general prosperity. The land revenue haii btnxime prqgrcs- 
sively mciderato in asscsspuent, and increa-'iTugly elastic In maieiLtE 
cKsIlection, 'I'hc rent law of neoj-ty every rrfHnnce in India 
ha^i been revised since j& 3 o in favour of the eultivatirig classes, 
limans are given by the state, at low interest and on ea-^y 
temi.s of repayment, for land improvement and for the pur- 
ebajie of seed and bulloclu :; and attempts arc being made, 
with the active help of the state, to start cCHojicniitivc cretUt 
as.soci3tions. Experiments in agricultural impruvernents arc 
rontimiously carried on. It cannot be said that the agricul¬ 
tural clavfits have responded very largely to the cHbifts made to 
help them or to teach them to help themselves, ctr that those 
efforts have always been well devised ; but cx]>crienoe is being 
steadily gained, and the cumulative effect of the action already 
uken is uonsiderable- 

Thc Famine Commissiofis of and 1398 both t>ore Steailjiy 
witness to the recuperative power of the country'’, but the best 


'■ ‘ h 11, we demoaitrBble Uut tlw effeL-ls pTnludcit by ihe Jamine 

.nf l 8 j 6 -e Crti the eeHcnl prtrtperity of the Coirntry' have been ta* ettsutrona, 
thM» ihMe of former caktnitlN- .,. The ftUMioe rmhed in wWc- 

iftread deutitien of the moot dTccteU dlitrlcto, b« ihm we r«d of dcpopDli.- 
tim umI nain, the thinnott of the intiatitml*, imfljr huadredi of vi 1 b|;e« 
cntirrly tJepnpiilxied, lutEfthe rycU oredthty reported to have perished, end 
a. compteto dlioiEaDJiaidon amoti£ the landed clUM which tailed fj* vamy 
jTora. The EanuM of 1003. srmci mch a Wow at the pnOipertly at Khindnh 
and AlimadiLigar that even in iSS? the tnicci of hi taifaj^ were (lilt irLsiWe 
io the mlDi of deserted villiErt which hwl aot been repoJiBUted. In the 
taminc of 1^33 ao math htcid went Ottt of cnld«t 3 wQ 3 " tbc GaDlOr Piltrict 
that evcJj in 1^50 the land revrane was only ihrce-fonrth* of what il had 
been in iS^a. Ta iSjf, in the North-Weslera Prtviftces, the preawTV w«i 
Krent that the ordiiuiy bofldi of society seemed to be broken bf Jn 1 &41 
the »t 4 Jl-dc*erted taods and abapilcmcd hoOret in the Eriwah Dkstnet bore 
ovidoKO tn the devastation and waste of fife, and daring the MXl &tt year* 
the land le^enae egotliraeil to be Iw hy I 3 per cent than in the period 
preceding the famine. Colonel Baud-SmEth, from whom ihe above rjaOta" 
tlon is made, testified that simlLar cfleCt* were ]lar<lly noUaitble in I WO'i, 
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wupet»- e^ndenct: oJ' the fuel is the rapid recovery of cultiv-atien after 
a fainine. ^Jlic foUawing figures gjve the cropped area in 
L’louBtrj', Jiriti^l) Provinces’ for the yeans preceding, coiacldent with, 
and folloviiirsg the reeeiu fkimmes '— 


Ykja aan Abiha of b'AHixA- 

Total mopran Aaua m 

M [LLrOWS OA AOB EK. 

Year 

Ijcforr 

faiaine. 

VraJ nf 
fatnlBb. 

Tr'eaf 

afEcf 

fsitiinp. 

1 f licxi[rab UiUEcd and CcnEral Provlrucet, 

Betik, hiadras, Bombay) 

I900 (Cojtrnl PtoTiaecsy Berifr Boinbay, 
Ajmer) ^ - . . , , , 

iSo 

re? 

SO 

183 : 

i 


As [He mortality ol' Pittle waa enormaus in 1900^ tind distre^bs 
continued in Honibayand Ajmer tiniili igoa, these figures sHott 
;i: power of iretuperation in the kndowning and cultivating 
t lasses which would Have been thougHt impossible fifty 
years ago. 

Nor are ihc c>^denccs of material progress confined to the 
j^rdETot cultivating classes. The great increase during 

the last twenty years in trade and commerce, in the use of the 
post and the telegraph, in remittances by money orders, and 
in savings lianHs dcjjosits; the rise in tirhan wages, and the 
expanding revenue under ordse, stamps, and income tax^ all 
testify, in different ways and in various degree, to the steady 

and this he Atttibrfllnl to ihe iucreased power of jnEEtinop uid •tlf-support 
nmoDEdif IftHdownen rDllowin^thc ialrodaerttan of TDOg-tenn Mldcfneoti, 
which Jilcd fram qbont J ^40. Still uorv ipmarkalile art (!» fajcta rrcoidcd 
b the agrioillnral fitatietks of Itombay and hfwEras for the year iSyj-S. 
In Madnt the arts oecupbd cwccrdcd by ncm that of 1^74-^. . . . 

fft Bombay there Wna an actual intteasc of ^0,^100 hCrd of rcvenuc-payirig 
occupied land io exce» of Ih* prcvioui ycar-'^^^s-/ ^ tht 
rim of tHSo, pangraph 84 . 

■* ft may be laid of India ai n u-holc that of falc yeara, owini' to high 
prim, there hai b«n A cotijideTaile sncrcaac in the Incomca of die bmd- 
holdbE and cultivating olaiars^ and that their Etandanl of camforl anH 
rxpciHlititit haa bIjo riien. With a liie in the Enuufer TaJoe of ihuk Ecnorei, 
thrix ordit hai alio expanded. DuriitE ibe reocnE funiiio these classes, as 
a rule, baTT therefore shown greator power of misting famiite, either by 
ilrawiHg On uvingi, or by Ewrrowifift oc by redtJcEian of eipeirditore, ■f u’p 
In any pirevjaiis period of ficirdty of like leverily.*— tJio Cem- 
misiim of 1 SpS, jparaETiph 591. 

“The lUbjecl was imE r^Gmed Eo, or dEscussed by, the Kaoiiiie ComEnUsion 
of igoi. 

' Excxpl £a the Punjab, the recorded figurti for wbkh arc eiidiMlEd: as 
Joobtfat. 
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^wih of general prosperity. J'weniy years U ;i very ^on 
time in an old and conservative country like India. 

One class alone is being left behind m the general progress, 
and that a large one. Agrictrltural labourers, its already staled, v'aiMptiMi, 
arc multiplying rapidly on the ntatgin of subsisterice and 
beyond the requirements of agriculture, and by ?so doing arc 
kccfring their own wages low, while cash payments for work 
actually done arc superseding, over large parts of India, the 
old customary payments of grain at each harvest. Agricultural 
progress will do little to improve their position. Emigration 
when feasible, will only tempurarily [H?stpone the pres.'nirc on 
the soil, unless the growth of iwpulation is checked. "No 
remedy for present evils,' say the Famine Commissiou'ETs of 
i 3 So, * can be complete which does not include the introducdorii 
. of a diversity of occtipatiom through which the surplus popula¬ 
tion may be drawn from agricultural jiursutts and led to find 
the means of subsistence in manu&cturcs or some such em¬ 
ployments.* In this direction a fair start has been made. 

The Construction cJ" railways and irrigation works employe 
huge numbers ; and there is a grouHng labour market in docks 
and arsenals, and in the factories and commerctal undeitakipgs 
tliai arc now springing up. Hut the numbers rtlea^ from de¬ 
pendence on the land are as yet few in proportion to the normal 
increase of the rural population. Industrial devclopinent is 
slow, and the growth of population is quick. The country is 
crying for capital, and native capital is, so fiir, not fortlicotning. 

‘The natural resources of India are beyond question, as is 
also the need for their development. In order to develop and 
reap the benefit of her resources, India requires, and must 
long continue to require, foreign capital \* The steady appli¬ 
cation of capital to the organiration and development of 
Industry is, indeed, the one thing needful for the gradual 
solution of the famine problem. 
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krf^rt m t&t Faxtim #/ bj CqIdclgI R, lUird-Smitli. 

Rtf«ti ^ikt attd Orift« Faoiim* Ccmimiimn, i$C6. 

A'anmtivts tf tkt Drotfgfti in Bengal and Bih&rin 1B71-4. vrlth 
bjr Sir RLchaid Temple (1874]!. 

ktftrt tf tkt Indian Fantim iSSo; dilttf 

l^t. 

Rtfari ef the Indian Irrigatian Comwdssifn^ I^J-^. 
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APPENDIX 


CiiAOXOl.CM'ICAt J^IST OF P’aMINER AND SCARCITIES FkOM 1^(19 
F, " Fiitiiiu- S. - Seaidty. 


V»A>t. 

flritl*h tOTilxity, 

ijftg-r* 

y\ i:^5r, Nofili’C™ sAfl CeiiTil 

S. Fafltcm Bcoc^l F+ 

J7BI-3 

F. Madw dtT and its eoTiniDK, 
S. Hombay aad iL^ cnrirani i 

i?Ss-4 

HfbSr Wt! idjainiiij; llritlafi 

DJatrirti in Unitnl 

1791-1 

XoTtlieoi . . * 

1801-3 


1803-4 

F. J'lovitlCF of Agr* f 


F- Cffilral Mad^s. 

i8|J'l.l 

81. Fait of ihc fVoTlott* of Ajjia. 
and Madnii, anrt (tajarAi. 

1813-4 

Fi Northeiit Madras, j 

Cnyailt and Northern Il«ccan. 

1835-3 

F. Northern Mulnta 

1833 4 

S. NoitkeriiTJwcinHtliiJaTiii.wwl ' 
inliBi'Jumna !Cdsitr{d:i of live 
I’rcwfucc of Arta, inctadinff 
Delhi and fffvAr. 


F, CenlRit and tranB-Jofflna Db* 
Iricti of the Protlnce of Agnt, 


inclndirtjf Delhi and Hi^slr. 

1838-9 

S. Gfijiirlt . . . r 

1844-5 

Sr D«caii, 

l853'f 

Fi BcIEmT Dktlrict of Madras . 

SL AdjoinEnjj Dlstrictt of Mailmp 
and the Soalbcrtt DeocaOr 

1860-1 

F. Upper DoSh of the fVoTince 
of Ajjia; Delhi ftad lliiMir 
DEdlions of the PUajatk 


F* Orina (alto 1867) tnhftr; 

Hellan' (jiuijflili Districla 

of Madras. , 

S. The rest of Ihe cast coast; the 
Sontbem Dwean in Bombar; 
Westorn and t'enUnl Itengal, 

18(18-70 

F. Ajascr; tnuH-Jonina IJtstiirtt 
of the rVovince of Ac™i Delhi 
and Hissir Wrisioo* of the 
thmjab. 


NAl'm Inrllaiy'. 


1 


t\ lliidar A]TV CD'Uitt 

S.Cutdl fi«gtikNiTNic c«in- 

tiy. 

¥. PiiMctit UfliKJ I'lmrliCM, 
iijstem I'uajjthH KsF^intrj, iaiI 
KiJpBiina. 
UyiJ<i^liail»Scinl^cm 
tMiiinlTy, l>cCCI>fi., Cojaiirpand 

K* tFrccjui Bw] Hy^etihlilr 

K. Centml luidii anil 

F, Cold^, XaUiUT'-iJi, HBcl: Ulj- 
imtinn- 

& HuthIb, «ih 1 parti of Gojat^^ 


Jt, IfyilfrUtod 4 tu( Soirtberti Ma- 
niik oODntiT. 

J5. Rijpiitinii.jIiinid;a™J Cenlml 
ladii. 


S, ClKldi anti KlihiSv-Sr. 

S. Tf 


F. EMtnu K^put^Di. 

S. 

S, Myiwfart^ llvrfcilUil. 


S* Crttdi, 


- Tl, li.lk i^pfeK. Fsr Ihr cailirT 

, «lv «kW 4 t oine DfoaiiEMllT to tbc OOti* of Botuli isJEwfl Il 4 «t b«o nsrtp«l«. 
^□Biral. 
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(Jhkonologicai. List of Famines and Scarcities from 1769 

{tOMttHUfd) 

¥. ■» Famine. S. • .Search jr. 


VE 4 K. 


iK6 »-7 o 




1876- ; 

1877- 8 


1K83.4 

1884-j 

1888-9 

1890- 1 

1891- 1 

189^7 


1899-1900 

1900- 1 

1901- ] 
1901-3 


Hr iitdi tenilorj-. 


.S, Adjaocni part* of the Province 
of Ara and the Punjab; Gnja* 
rit ; Northern Deccan: North¬ 
ern and South-eastern DH- 
tricts of the Central l*roriBoe». 

F. UU^. 

S. Adjacent strip of the United 
Proviacea, ana Bandelkhand. 

F. Madras and Bombay . 

F. .. „ . . 

United Provinces . 

S. Punjab. 

S. Hifsir and Kohtak Districts 
of the Punjab. 

S. Lower Bennl; Bclla^ and 
Anantapur IMstricts of Ma¬ 
dras. 

F. Gan^m District of Madras . 

S. Northern Bihir and Orissa. 

5i. Knmaun and GarhwiI; Ajmer. 

S. Bihir: the Central and Car¬ 
natic Districts of Madras; the 
.Sontbem Deccan in itombay; 
Upper Banna. 

K. Aladras (Circin and Dec- 
can); Bombay I^ocan; Ben- 
United P ro v in ce s ; partof 
m Delhi Division of the Pan- 
jab; the Central Provinces, 
Bertr. 

S. Rest of the Delhi Division, 
and Feroaepore and Gojrit 
Districts of the Ihujab; Upper 
Banna. 

F. Bombay; Central Provinces; 
Berir; Ajmer; Ilisair District 
of the Panjab. 

S. Parta of Madras, Bcnfal and 
A£ra, and Delhi Division of 
the Panjab. 

F. Gnjarit. 

Sw The Deccan and Carnatic 
Districts of Bombay. 

F. Gnjarit .... 

S. The Deccan and Carnatic 
Districts of Borohay; Ajmer. 

S. Parts of the Chhalti^rn and 
Nifpvr Divisions of the Cco- 
traTPro Vinces. 


Nstiw urrilorjr. 


F. Mysore and tlyderibid. 

H ft 

F. Kashmir. 


F'. Orissa Tribntary States. 
f>. Parts of Kijpctin.-i. 


F. Northern and Fastem Kaj- 
patina; parts of Central Indte 
and Hydcribid. 


F. Hydetibid, Kijputina, Cen¬ 
tral India, Baroda, Kltl^wir. 
Catch, aitd the Feudatory 
States of the Central Pro- 
vboea, and Eastern Punjab, 


S. Kajpotina and jiarts of Cai- 
traf India. 
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A^'ricolturml ailiiiiniilialioii^ 94, 95; 
fai*(ciy of, 94, 5s; iMtitotlofl of an 
I (ispector-Gcrttfal r of a Board oi' 

AgiicoItBre. 951; of an AjiriCttltiuaJ 
DcpftrtnKut, 360. 

AijrtPiltnTal labour, 1, 3. 148, 3H. 47*^ 
499; ihe *olc ID 

iurnEO of raalcdal piOipcrity, 499. 
Sift Labotur. 

AKficaltu re.dj.l.pji i-ro 1. 1. A^ctiltiiral 

popnlaiion, cliinatei and iOfU, l-li ; 
ihe rural populodon almoit enlkoljf 
ajpncultnraf, f, Si 348; wlLi, fl-tl. 
11. CaW^atioo, 11-33; 
of tillage, earn, I+I aand- 

tooli for digsjing aad eanh-work, 
14, 13; tillage and tilth, 15 i irrig*- 
tiul ipedalljr iwe^aaiy in loijiad 
tj, 19; manurci, 19-3^; lalfowij 
13; ctiUivable lapdi left warte, 331 
inlOfmcttnil cuttlTatioli of rbein sOitl, 
34; sbifliBg culEimion, 34 : ratallM 
c^t ort>I», 33: raised crop*, Jj- 
i'Hjidi|Hl oropa, 36-76; lice, 16-39; 

i/rbeat, 39-^3; 101110411 33"3i4t 
Rram. J5, 56; oilnodt, jd 39; io¬ 
nium, 37, 5S: otln:'' twUeedi,. 38, J9 - 
-UCTr-canc, 39-4*; 4^-4“! 

jute. 46-49 : tobacoo, 49"5^ * P'^PPJ' 

,opinni-]rieldiD£), M’ 

5^, Ka, 36-63; coffee, 
diOitta, 66-69; indigo, * 9 " 7 i r 

arrintlLDTal Uve Hodc, 76-8191 calllc, 

^ai; bt7ffalort,Ai-6j; dairyfagi^i; 

thi-pp utlgoaia.66.&?; hoiKS,®?" f 
mul« iu.d dofiteri, Sd; camvlK 89- 
i'abuTateH lUEutical Fgurw, TaWO IV, 

p. IDi 1 V. Tmefev CiedH, Re™li, 

Adrainlrtrttion, fl9-9&! o^colj 
Tural UnurtA 9 ° > 

<in3k, 90, 91: iTnpTO>eincnt|.9J . 

Rcneralb^ by ImEatlop. 

l„ra! aa^ooUitiOBi for 

.nruKti Sic , 93 ! . 

iiicflt and reiearch, 93 % 
aJmfeiUratioOiiHtflS- 
11.96. Tahlca: 1. Aral, «IU«W<!7 ^ 
and wane i 
p. 97* IL 

tiTuied, pp. g!*, W- ™ 

prinSpl^o^ S ehief l^toeraea, ^ 
Toa. tV. Number ofliTC-tfoet and of 

idciugba aeid cartir P-in'- . 

il a. ^tabte dye, once CUb 

ItriiEeil, iSj. 184- 


Alura, old native bkdiuiry of, ebedeni by 
cheap Sraporti, Jffi, Ifi? i airaniRe of 
-^£ 7 " 

Alurainiuin,' larftcly touubcrl in the 
bauxiU of old depotili and preient 

frTffHfltt nnt thT PcitlJlinlB 

aad Burma, 148; no prtfcnl facili- 
tic* for Iti ctOBomfo development, 14B. 
Amber, it* ocnirroKe In Burioa, 140. 
341; diffen fcti chrmical and jibyiical 
propetlic* from arabcf of E. Pruisia ,141. 
Antimony, placei of iti occoriciice, 143. 
ArMar* J 5 k relief *S- 

Aria and Manulociurta, ch. It, pp. IM- 
336. 1 . IntrOducCory. Ji6S-] JD I 

of [ndii 41a a nianafietunug 
couuttyi t6S; hand and iltBiu Indui- 
irici, l6«t LartnePce of nelson and 
nice lipOD crafttn ■ Clll 3 HntD-tiOQ o 
indBitfim and raduitnal axcai, t6uH 

tjo; clan^ifioaliOPof ihdlialrirtaoconl- 

ing to molcrfaJa, IJi* 11- fodnltHea 
derit'^ f(om Rumir iniiUi ciico-Te*i™i 
inipliaated aapi, flct. 171-' 77 * 
i-i, jsj; cul^ and garatart, i"l ; 
lac and lac tumciyT 171-373; 
lactiuer, J75; vaniiah and ™rpiil^ 
vrarei, I?®! ***p M;' 

[□fbutriei derived from oilteeds, oH*, 
fats, and perfamery, 177-181 ; trade in 
animal and Tegrlabtc oils and fats, 177: 
bidattrial OSes, 178= 

J79J wajurlolh, J79; f*™' ™'f' 

J^e. alHl lallo*, 175; e*aoHi^ oiN 
ivd perfumciy, 1797 
oik iSa IV. Ifidimries copne^l 
willi dyet and Uni, iSi-i 9 S: decline 
of dyeing imlualry, l8i, 1*31 lafllower, 
turmeric, (£/, mjiabolami, 184: 

dwing and njiJfoo-prinliiig, l 94 -> 8 | ' 
maiAni^ iS? t tinicbpaipa^r - 
V liaduitlial pfodccu dni+ed from the 
aiiraal tinedora, i 8 !M 94! tjdm. sW 
leatbcr Pod manafftCtHre*, 189 . “«» 
*j»diboetni£lt,l9<*4i9!! iif«TA9'-t9p 
ham, bffrtli*. *»***"; 
tbelMndaiiriei, I 94 ‘ V!. l-ibrci, tea 
tile*, and teslfle Indaitne*. ■ 

fereigb trade. 194- ' 9 i- ^ »*»*»rial 

mtils. are., 195! 

3M‘ Irmrtloth and damaiki, 

«T mulSiiuL, lot, joi; twwU^d 
jam, ao3.a03, picce-gond^lOJt 
30 a 306: popet i**t'"E. 

3p 6^ »lk, 306-11 at wool ^ 
,„-ii 8 j carpets, 

fka^n, Kashmir, JI7.318; tmw, JiS, 
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embroideries, rift-j)]; kincobbotden, 
ait VII. Dmgi (oUier ihui narco¬ 
tics), m^kioes, sod cbemicals, saa, 
aaj; qntninc, aaa; trade in drojpi, aaj. 
VI 11 . Edible sabstances vincloding 
narcotics) simI the indnstriet coa- 
ncctcd tbemrith, aaj-aas; agricollmal 
interests, aaa; food,tiiearea and amount 
of iu production, aaj, 324; indunrial 
interests, 224; trade, imports arid ea- 
ports, 224, 225, 355 : ice and aerated 
waters, wine and spirits, aa.t; brcwio|>, 
milling, prortsioos, 226, IX. Timber 
ar»d woodwork i^nstries, aad-a^a; 
Indian timbers, aa6, aa;; trade in 
wooden maonfactnred articim, arts and 
crafts connected with wo^, 228; 
wood*carviog. 228-231; pabted wood- 
work, ati ; Kashmir papier mAcbd, 
pith models, canned fruits, and tnmery, 
174, 232. X. Metalt and minerals and 
their assodated indnstriet, 232-256; 
metals and minerals, resources and 
trade, 232-234, 256; Tillage industries, 
234: coal, goid-mines, petroleom, 
*35 5 ■dt, saltpetre, borax, 
236; brass aitd copper, 237; artistic 
industries, 237-2^5; iron and steel, 
tbned metal, lac-coloared metal, 237; 
cnamcllmg, 238, 239; niello, gold ai>d 
adrc^laic, 240; d ama sce ned and en¬ 
crusted ware, 240; copper and brass 
wares, 240, 241; slone-can'ing, 241, 
242 ; carnng small articles, 242; 
lapidary work, jade, agate, 242; gar¬ 
nets aisd rock'crystals, turquoise, glasa- 
ware, inlaid stonc-work, pottery, 243; 
terra-cotta, pabted pottery, 244; 
gU^ pottery, 245; pl^er of Paris 
and cement work, glau nsosaict, 245, 
XI, Cooclnabo, 245-251; Indian Fac¬ 
tory Act, 246, 247; tatde of niunber of 
factories and handa from 1893 to 1903, 
247 • general statistics regardbg occu¬ 
pations from Indian Census Report 
1901, 248-251; with a Uble of numbers 
Mpported brger industries, 151. 
Bibliography,p. 252. Tables: I. Trade 
in gums, mbs Ac., p. 253; 11 . Trade 
Ml®* perfumery, p. 253; 

“‘d P. 254; 

^ products 254; 

' ■ fibres, textiles «c, p. 

> 55 » ^ 1 - Trade b edible sabstances 
*55 f VII. Trade in metala and 
minerals p. 256. 

B. 

Zfu/AS Su Miiieta. 

Bmwax. Sm Wax. 

Bibliography: of agriculture, ch. L p. 

9 ®» fofwU. ch- U| p. IJT ; nines 
minerds cL iU, ^ 1(^7; ^ ^ 


manofacturca, ch. iv, p. 252; cuiii- 
meroe and trade, ch. t, pl 306 ; irriga- 
ti<» and narigatioo, ch. ri, p. 364; 
railways and roods, ch. rii, p. 410; 
posts and tclq^pha, ch. Tiii, p. 446 ; 
rents prices, and wages ch. ix, p.471; 
fambe, ch. x, n. 500. 

Bombay, port of, 273; dcrclounacnt of 
its cotton trade, docks, and railway 
connexions, 273; imyiorts awl export* 
from 1883 to 190J, 37a; it» internal 
trade, 303. 

Borax or tbcal from Kashmir and Tibet, 
*57* *3fi i decline of the mdurtry owbg 
to foreign competition, 157; imports 
of borax acros the frontier, 15K; it* 
extensiTc iises chemical and mccl^i- 
cal, 236W 

Brewing, now one of the brgest of 
mmor indnstiies 226; its output, 226 ; 
toporU of beer, 226. 

Bricks and tiks day for, 15a 
Building atones 141^151. 

Butter, exports arid imports of. h3, S4. 
Sft mlf0 Dairying. 


C. 

Calcu^, Mrt of, devdopment l»y l-jut 
Indian Railway, 273; construction of 
yetties, wharves, and docks 274; m- 
creasing trade, 274; manufactnre of 
jale by steam mills 275. 
CalJco-prbting, iu diaercnt styles In 
diilcrent towns 186. 

Camels numbrrs of, 89; most where 
used bstcad of bnllocks 89. 

Cands for irrigation, 325-344 • smalt 
private canals 3*5. 3*6; and 

oAart of Bengal, 325; area irrigated 
by private canals, 326; great public 
canals: bnndation, mostly b Indna 
Valley, dependent upon high or flood 
iwtcr of rivers, 327 j area of Irriga- 
tiM, 17, 18, 327 ; perennial, with or 
withoot a wdr or 'anient,* 326; canaU 
made before British rule, 327, 32s; 
failure of prirate enterprise to con¬ 
struct UrM iirtgatioa works .3*8, 329; 
new works nri^rtaken by the aUtr, 
3*91 ‘Major* works, with borrowed 
capital, prodoctive or remunerative, 
‘protective’ against farame, 329; b- 
** tanka, 330; ‘ Minor ’ 
■forks paid for out of general revennev. 
330; a table of capiuJ rxpendeil, area 
irrigated, and of revenue returned upon 
each major work and upon toUl mi^ 
works b each Province, with totab for 
each and all, 331, 332; piindpal 
works b the aeveral Provinces 330- 
345 * io Pimjab and Frontier I’T^inoe. 
•“joe. 33 ®. 333 - 334 . minor, bduding 
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muRiUtioo cAnalk, 354, 335, «cope for 
extcnuon, 335; in Sind, iu endre 
dependence opon irrigstioo, rotjor end 
minor workii, mainly inundation canals, 
33^ 336; b Bombay, Deccan and 
Cnjarit, 337, 338 ; Lakes Fife and 
Whitbg, 337: snnply MnthL Canal 
uf watenrms of I'oona and Kirkce, 
337; reaioos for their financial faiinre, 
337 : further eitcnsinn orgcnlly needed 
b Deccan, 338; in MMrsa: major 
and mbor works, the three deltaic 
systems, 338, storage woriu, the Peri- 
yir project, 339, need of eatension of 
* protective ’ works, 340, Sir Aitbnr 
Cotton’s Tongabhadra project, 340; 
in Bengal. 34O, 341 ; b United Pro* 
vinces: t^ (<anra Canal, the Lower 
ilangcs Canal, toe Agra Canal, all 
remnnerative, 341, the * protective* 
Ketwi Canal, 341, 34^: imall acope 
fur extension in Unhed Provboes, 34a; 
Its urgent need in districts sooth of the 
Jumna, its diflicnities, 341, 343; b 
Ajmer-Mcrwira, minor works, 343, 
tanks and wells the only source of irri¬ 
gation, 343; b Baluchistan, mbor 
works, 343, private works numerous, 
the ktirt'. or undergroond tunnel, 343; 
in Upper ItuniM, the Mandalay and 
Shwebo Canali, 343, 344; numerous 
private works, 344; b Central Pro¬ 
vboes ami Bcrir, state works con¬ 
templated, 344; total areas irrigated 
from state and private canals b British 
India, 345, 346; dtstribotloo of toul 
among Ptorboes, 346; canals and irri- 
gaticn b Native States, 346-348, b 
Mysore, 346, 347, b Hyderabad. 347, 
b other ^tes, ^7, 348. 

Canals, navigable, 354-360; (1) which 
are also irri^ioo works, 355-358; 
tiodivari ana Kistna Canals, ttaffic 
large and bcneficUl, but iMt directly 
remunerative, 355; Kurtrool-Coddapan 
Canal. 356, turn no water connexion 
with icaboaid, traffic miY, 356; Orissa 
Canals, Midnapore, and Sm Canals, 
ttaffic moderate, 356, 357; Upper and 
l^nrcr Ganges a^ (now clotra) Agra 
t.'anals, traffic trifling, 357 parts of 
Western Jumna and Sfrhiird systems, 
boat traffic bsignificant, raft consider- 
able, 357, 358; in Sbd, the bunclatioo 
Fnleli Ca^, and Eastern Nara, 358; 
3) navigable canals not also irrigation 
works, 358, 359; in Madras, Bnckbg- 
ham Canal, of public utility and moder¬ 
ate traffic, and others, 358; b Bengal, 
Orissa Coast and llijiil Tidal C a n al s , 
358; Calcutta and Eastern Canals, of 
mu^ impoctanoc and traffic, 358,359, 
Vadii Rivm, 359; b Burma, 359; not 


one canal directly remunerative, 359; 
indirect benefits, 360; outside deltaic 
tract canals of small use or value as 
means of bland communication, 360; 
navigation dues or tolls, 36], very 
diflctent methods or bases of chargbg, 
36} : comparative merits of canals and 
railways, 363,363; railwavs remunera¬ 
tive, canals not, ^3; rmiiwa)-! folbw 
where there are alre^y canal^ 363. 

Carpets, woollen, 314-317 ; cotton, 317. 

Carvbg. -W Stooe-car^g amd SVoi^- 
carnng. 

Cashmere woollen goods made b Europe 
b imitation of Kashmir goods, 313, 
*‘ 3 - 

Cattle, cows, bulla, bullocks, and buffa- 
loca, 76-86; number of b 1903-4,76; 
general diancteristics, 76, 77; pie- 
serration of many old nseleM owbg 
to sanctity of cow, 77 ; of Pcabtnla, 
^ncrally ill fed om ill bred, 77, 78 ; 
in congested districts of N. India and 
Delta of Bengal no space left for grmx- 
ing-ground, 78, 81 ; the pore breeds, 
tb^ cbaracteriuics and aptitnde for 
draught, milk, &c., 78-81; the Amrit 
Malial breed, 78, 79; Nellorc and 
Arri cattle, Mitwi and Kberi, Gir, 
70 ; Gnjarili cattle, the 6nesi b loda, 
llinsi, l.owcr Sind cattle, 80; Mont¬ 
gomery cattle, 81; buSaloes, 81, 83. 
general characteristics, 81, the breeds. 
Si, JiUarabldi or Kit^wir bufTaloes, 
8a, Delhi, 8a; picscrvatioa of cattle b 
famine, 85, nm of storing fodder, 86; 
schemes for improving cattle by breed¬ 
ing and supplying pure bulla, 85; 
oracles to improvement, 84; effects 
of crossing, 84; rinderpest, 84; work 
of Civil Veterinary deportment, ^ 85 ; 
number of cattle b i$^3, table of, loi. 

Chambers of Commeroe, 367, 368. 

Chromium, found chiefly in Balnchistln, 
' 47 - 

Cbcboua plant, cultivation of, 66-^; 
history, 66; areas of production, 06, 
67; varieties and soils, 67; seed-beds 
and DUfseriet, 67; permanent planU- 
tion, weeding and pruning, 67, 68; 
methods and time ol harvesting bark 
crop, 68, 69 ; manufacture, 69; differ¬ 
ent qualities of cbdiona bark, 69; 
exports of bark, 67; success of cheap 
safes of qnbbe at post offices, 33a, a36. 

Coal, 131-138; great increase b prodoc- 
tioo and consumptioa, 131, 335; total 
coRsomption now 94 per cent, of total 
iwodnctioo. 131; coosumption by rail¬ 
ways 99 per cent, of home praduc- 
tion, 131; sources of coal, 133-138; 
Goodwins fields, 133-136,95 per cent, 
itf lota) output, 13s, table of out- 
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pqt from to 1903, 13J ; Ikngal 
cool-field* aloeg Dtrauda Valley, 
133. claaaificatioo of beds, 133, com- 
poaitioo of coal from Rinigajij and 
Barakar itafea, 133; the Jhemi 
fxld. 133; the Bolclro and Kamgarb, 
134! Karanpnii, the E>aItoaganj. 
the Giridlh fieldi, 134; the Sltpori 
group of ficldj, 134; the Mobpini mid, 
•35 i fhe Godavari belt of Gomlwina 
rock*. 135; the Warori field, iu ap¬ 
proaching exhaustion, 135, new de- 
»Tlopment south of Cbinda, 135; t^ 
Singarcni field in the Niiam's Domi- 
nioBS, 135 ; of the Mahinadi groop of 
i^oodwina expotum only the Umarik 
ticld worked, 13^, 136; outside the 
Peninsula at Darjeeling, owing to the 
geological folding, coal erush^, poor, 
arid hard to work, 136; younger coals 
of Cretaceous and Tert ia^ age, I 13K ; 

of outputs, 137; compared 
aith Goodwina coals, 136; fields in 
Nt Assam, 136, in ^rma, in Ualn- 
chistin at Khost, near Quetta, and in 
Bolin Pass, expensive and dangerous, 
* 37 > > 3 *: in the Punjab at Dandoi and 
in the Mlinwili Dialrict. 138; occur- 
reucc of a lignite at Palina, in the 
Bikaner State, Ki/poiiiu, 13^ ; exports 
of coal increasing, imports ^coessing, 
both amounU small, 131, 335; price 
135 J varialiou* between 1871 
and 1903 in wholesale prices of im- 
ports, 463- 

(-oal-miuo, statistics of labour eraplojrtd 
10,163-166; number of workers, 163; 
mcreuse of population b districts, 163 ; I 
•oorcc of toe colliers, 164, b Bcc^l, 
mably from classes of landless bbour- | 
ers, aborigines, and low castes, 164 ; | 
evolution of a collier caste, 164; m 1 
^mrn, ooolks, 164; avenge output I 
of eollien, 164; boon of vrork and 
5 *ttployinent of women 1 
and children, 165; general riae of I 
wages around, 165 ; methods of min- 
; its comparative mechanical 
*"®ty* 1 ta** presence of fire-damp 

^ use of suiety-lampa, 165 ; low 
death-rate from acddenls, 166 ; death- 
rate spared with coal prodnetba, 

^ 166; legUation, t66, 167. 

f-'ohult, amocbled with nickel and copper, 
long known b Kljputina, 147. 

Coffee plant, caltivatba oi; 63-66; his- 
to pr, 63; areas of its production and 
labour employed, 63 ; description and 
P*“>t. 63 ; tempe^ure and 
*•*1, 63,64; seed-b^s and plantations, 
method of cnltivatioo. weeding, 
and hoebg. 64; manniing. 65; loppbg, 
prunbg, and j^uckbg, 65; manufac¬ 


ture, 63,66 : out turn, 66; expocta, 63, 
' *90, >9>t fall b, due to cheap ooffees 

from Brasil. 63, 390. * 

' Cotnincroe and Trade, ch. v,pp. J57-315. 
j L History of foreign trade, a57-3i5; 
I early tram till the fomutioo of Ka*t 
Indb Company, 357-160 ; slow growth 
of British trade before 1858, 360, 361; 
improvements since 1858, 363; b com¬ 
munications and transit, 363. 363 ; 
reform of fiscal system, 363, 364; ex¬ 
change difficulties, 364-366; creationof 
new departmeols, 366, 367; general 
j progrtMiboc 18x4,368-371. iH Port* 
of India, 373-376 ; paucity of harbours, 

I J71; chief ports, 373-376; a table of 
Iradcfrom i883to 1^3.373; port trust*. 
*73; a table of shipping from 1884 to 
, 37^ f fl- Do^ption of modem 

ftade, 376-391 ; berease of imports 
and exports dnrbg last decade in spite 
of drawbacks, 377; imporu, 377-381; 
a table of vuiuea from i88j to 1905, 

! .^7: pnoci^l imports, 377,00110(1,378, 

I 379; possibility of lodb manufactur- 

bg many present imports, 379, 380; 
(lecibe of transit trade, 380; exports, 

I 381-391; 'titles of, from 307; 

of manufactared goods, mably of oot- 
too and jute, 381-384; of food-grains, 

I >85 5 of ™w cotton and jute, 386, 

387 ; of tea, 387, 388, sugar, 388-390, 
coftce and indigo, 390, 391. IV. Im- 
I potu and exports ofgolda^ silver, S91, 

I 393. V. Distribution of foreign trade, 
393-398. VI. External trade by land, 

I 398-301. VH. Internal trade, 301-306. 

I Bibliography, p. 306. Tables, pp. 307 
^ 315. Set a/ru Trade. 

I Co-operation and association for agricnl- 
tniiU and industrial purposes, 91, 93, 
334. 350, 407. 

Copper, the places of its occurrence, 144 ; 
Urge imports of, 144, 337; its exten¬ 
sive dotage use and lalmbility, 337 ; 
rise and fiill of copper traffic a barometer 
of pecuniary coowoo of the people, 
337 ; held to be the purest of metals 
333 ; has to be Ibo^ for cookbg. 
337; fidl b imports dnrbg fiunbe 
years, 337; oo|mr and brass wares. 
340, their gracenil shapes, the iWd of 
the llbdns, 340, the spouted /«*/r 
of Muhammadans, 341 ; artistic brass- 
work of Jaipur, 341 ; prindpul centres 
of the bdnatry, 341 ; variations b 
wholesale prices of imported copper. 
1861-1903, 463. 

Corundum,an ancient sbraaive.iU gradnal 
disuse, 151. 

Cotton, Sir Arthur, his work on the 
irrigatkwi systems of the deltas of (be 
CsuvcTT, 317, of the Godavari and the 
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Kistna, 33K ; bu Tungabbadra project, 

. J40. 

Cotton, hanaCactnied, trade ta : mainly 
a trade of tbe borne marto, j8j ; 
large ireporta of picOT-gooda, >03, 178; 
effeda of Indian milla, 179; exportt, 
mainly of tabt and yam, to Cbina, 
]8j; variatiooa from 1861 to 1903 
in wbolcaale pricea of importa, 461. 

Cotton, raw, its cnltivation, 43-46; va* 
rletica, late and early ripening, 43. 
44; deterioratkm of Indian, a^ at* 
tempt! to improre, 44, 196; exotka, 
44, 45 ; areaa of production, 45 ; aoiU, 
Ac., 45 ; mode of caltivation, 46; oat* 
tom, 46; expofta, 48, 386; ita competi* 
tion with American, 386; recent market 
in Japan, 386. 

Cotton induatiiea, t9s-ao3 ; early hiatory 
in India, England, and U.S.A., 195, 
196: reauacitatioa of in India by intro¬ 
duction of atcam*power, ; capital 
and laboar engaged in, 190; ginning, 
apinning, and weaving mill*, 197; band- 
loom weaving, 197, 198; d^nulation 
of quality of atapie, 190; loogclotba or 
■lamaaks, 198-301; chief rcmacular 
terma, 1^, 199: clotba, of N. India, 
of UnliH Provincea, 199, of Central 
Proviocca and Rcrir, im, xoo, of Ben* 
gal, of Bombay Prestaency, 300 , of 
Sladras Prcaideocy, of Myao« and 
Burma, 300 , aoi ; moaliaa, plain and 
figured, 301 , io 3 ; of Dacca, 301,/’dw- 
d 6 nu of Bengal, aol, 303 , of United 
Provincea, of Kijpatana and Central 
India, of Madras, 303 ; twiat and yam, 
productioo of aind improvement of, 
303 , 303 , exports of, 303, 383; woven 
piece-goods, Ac., production of, white, 
grey, and coloorcd, 303; cotton car¬ 
pets and rugs, 3 1 7 . 

t'redit, agricnltunu, ^-93 ; the land 
worked on borrowed capital, 90; evil 
results of excesMve indebtedneaa of p«* 
»ant, 16,00: wide aedit doe to security 
of Britian role, 90, 91; high rates of 
interest due to competition for loans. 
90; frequent sales or foreeloaurea, 90, 
911 curtailment bv Government of 
pcaaanU* right to raise money on land, 
91, and institution of loans at moderate 
rates, 91 ; Act to enconrage co-opera¬ 
tive credit on tbe RaRietsen plan, 91. 

i'ropa, mixed, intermittent, in rotation. 
*3. >4, »5: principal crops, J 7 - 7 *» 
9^100; prop^ion of cropped land, 
of cnlrivable, waxte, and forests, 3* 
Stt alt* Coltivatiun, Soils. 

Cultivation or tilth of the toil, good and 
bod, aa elsewhere, 6; best in the Pen¬ 
insula, 7; checked by want of capital, 7; 
its implements, few, simple, bdlgenow. 


11-13: ploughs,i 3 ; scarifiers and aeed- 
drills for Deccan trap, 13; bullock-bocs, 
harrows, levellers, and clud-cmshcri, 
carts, 14; hand-tools: crowbars,isiij- 
lii or rndmO/ii (naed for apa^ work), 
picks, akkics, winnowing sieves, and 
scoops (/dp), 14. 13: metbods of tilth, 
13, 16; itsvariooa methods and skill, 
6, 7; defective selection of seeds, 16; 
irrigatko, 16-30^ ita paramount ne- 
ocaaity, 16, 93, its applicability to 
cltfTcrent at^la, 17-19; high farming 
in Pcnlnsnla under well-irrigation, 19, 
30; manarca, 30-33; fallowing, 33; 
intermittent estivation b virgm aS 
reclaimed aoUi, 34, ita method m West¬ 
ern Gbits, 34; ablling cultivation by 
aboriginal bill tribes, 34, its waste and 
dangers of fire, 33, 103, 114, its con¬ 
trol, 33, 114: rotation of cropt, 35; 
mixS crops aa a s u hutt ut e and b* 
surance, 35; advantages of touring 
pulses wbb orreals, especially orAar, 
35. See alt* Labour, Irngation, Soils. 

Customs, bland, 363, 364; their ira- 
positioa, and their iircgularity, 364; 
on salt and sugar, 364; tbetr redne- 
tkn, unificsttoo, a^ practical abandon¬ 
ment b tbe British Provboes, 364; 
•till maintained by tome of tbe Native 
Sutes, 364; mnaiapsd octroia, 364. 
See alt* Vob IV, cb. ix. 

Costoms, ica, on imporU and export*, 
tbclr impotitian and reduction. 363. 
See eUt* VoL IV, chap. viiL 

Cntcb, catcebo, and gambier, rcsboat ex¬ 
tracts, 171; their prepmation and uk, 
173; amonals produced, 173. 

D. 


inirybg ami dairy (arms, 83, 84; en* 
cosuagement of, by Government, 83; 
cantonment graas lams, 83; increase 
b bntler-makbg. 83, 84; esporu and 
imports of butler, }kt, and ccndcnsml 
milk , 84. 

blboasie. Lord, baugumted a per¬ 
manent forest policy, 107; his mtaole 
b 1853 on railways, 366. 

>amasccned and encrnited wares, 340: 
the ehkf centres of the tadustry, 34a 
damoods, modem output small, w; 
areas of fonner productioo, 160 ; bdus- 
try still Itagcrt b area of * iodbyan 
system, 161, 

►mgsbdlgenooa. 333 ; imtabe, its cheap 
at every port ofcce, 333 , 333; 

imports and exports, 333. 

ryeim, dedbe of tbe oU industry, 181; 
tMd blbence of mberul dy« uto 
I ndian taste and trade, 181, 183 ; fall 
b exports, mably of iodi^. nse «a 
imports. 183; popular use of dyes ami 
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«i]rcr», 185; dbpUccmcut of iuu%e 
«85,; Jy'lnK "Ml calico*prindn];, 
185; plain dyeing. 1P6; tie-dyeing, 
HandaMand mtukrii, 186,187; paint* 
ing and waxing of calico^ 1K7, |M8; 
tiniel printing. 1S8. 

K. 

Ka*t India C'oinpaoy. iu foondation in 
A. n. 1600. J58, J59; the ftlow growth 
of its trade, isg-i6i ; the cloce of iu 
monopolies in 1813 and 1833, J39; 
hi enconragemenl of the growth and 
cultivation of tobacco, 51, 51, of lea, 
56, of indigo, 70, of jote, ao3, *04, 
ul oUc. 30 J, of tte angar tra<le, 41, 41; 
its stud department. 8«; its administra- 
don of forests, 107; its salt-mines, 159; 
iu attitodc towards railways, 365,306, 
towards Irrigation works, 3*8, 333; 

constTuetioo and admiidstratiao of 
roads, 401-406 ; iu postal defoitmcnt, 
418, 410, 431; its electric and scma* 
l^rc teVgrapha, 437-a40; iu regula¬ 
te of land t^oe and rent. 447, 448; 
hs famine polk^, 483-485. 
rolocation, agri^inral, general, and 
technical, 94; of Forest service, 108, 
‘® 9 » **7 • Jichools of Art, i8t, ai6, J17, 
> 37 . 145 - 

Weetnaty, generated by waterfall, used 
aa a moth-e power, 14J. 
lilkpbanu. their services in the carriage, 
transport, and stacking of timber, i j6; 
great rise in their price, 1 j6. 

Embroidery, a form of needlework, aid; 
•wiginally a pastoral art, and still of 
the hills rather than of the plalru, J18, 
>19; iu character and prtnapal kinds, 
(‘lloweitd^ work 
of Fnnjab, J19; iu dasses, 119; with 
glass-work, 119; darn-stitcb of l^uhmlr. 
>17, >19; silk cmbroblerics of Elelhi 
and Agra, >ao; Kithi 4 wir rM/ms, 
work of Dacca, taxmls of I'esba- 
war, of Kaahmir, chairr-stitch 

'^rfc of Kltbtiwir and Rbnj, iio: 

work, lakes the place of lace in 
K«r®pr, aai, iU most important centre, 
®'**^**®*» aji, other great centres, 
aai ; lace and network of S. India. 
Mtchwotk of Kashmir, aiy, asa; 

of Borma. aai; gold and silver 
^ cm^oidery, aai, aaa; utrdni, 
^’T VMlgorgeoos for stale pnrposcs, 
of cwltest ustesy, iu modern centres of 
P«M^on, aaa; himuidmi, light and 
graoanl, a variety aai, aaa. 

Knamdimg, ayS. a39; iu three methods : 
P"ct»« princi^ly in Kashmir and 
®*ello, 839. 

5 nvetage lomls on 
f-est railways. 385; biuely half of hc<t 


American, 385; necesdty for best remit* 
of drcngthenlng bridges and roads, 385; 
move towards tbeu compTcte con- 
stnictioa in India, 387. 
hjiports and Importa. Set Imporu and 
Export*. 

F. 

b actorics, 146, 24J ; legislation for ihdr 
rrgnlatiun from 1879 to 1901, 146, 
>47 i regulation of boars of labour 
aad of sanitary matters, 846, 147; 
their inspection, 847; a table of (actorle* 
and bands employ^ in 1893 and 1901, 
^ 347. See aita Mills, 
b amine, arena of liability aad immnnity, 
5, 6; caoaes of, 475-477; a disease of 
all purely agricnllnral countries, 475; 
peculiarly so of India, 4^; iu depen¬ 
dence npon a rainfall periodic not regu- 
5t 3161476; the monsoooa and their 
barvesu, 476, 47V; chain of deficient 
rainfall, failnre of crops, rise in prices, 
fall in demand for labMr and in wages, 
pestilence, 477,494; removal of fonner 
checks on population, 477; subletting 
oc subdivision of small holdings, 477; 
compciitioo renu and low wages, 477; 
allc|^ extension of area of distresa by 
railway eqnalixiog orioes and dis- 
conmging storage, 40!^ 497. 

Famine, modern rclirt poU^, 477-483; 
iu principles laid down in 1877, 478, 
accepted by three Famine Commisdons, 
478; iu practical difficulties, of huge 
numbe rs, extended areas, various castes, 
cr^, ar^ languages, 479, 483; a 
modem plan of campaign, 479-48J; 
•Unding preparattons, 479, 480; danger 
signals. a8o; preliminary action, ‘ moral 
sirategv, 483; the period of test-works. 
480; the period of general relief, 481 ; 
at maximum of distresa far May, freqnent 
tmtbreaks of cholera, 4H1; bcrotsin of 
blngUsh officers daring Gojarit out 
break in 1900, 481; emdait manage¬ 
ment and stay of outbreak in 1897 in 
Knndclkhand. 481; change of policy 
during the laina, 481; recall of Ubour 
to the land, 48a; closure of relief by 
middle of Octobn, 48a; distiibntion 
of quinine, 48a; charitable relief funds, 
^a; the Indian Feople’s Famine Trust 
founded by the Mahiriji of Jaipur, 
48a: improved communicatioas ami 
greater knowledge the main causes of 
efficiency in fatninc relief, 488, 483; 
pmtent elasticity in the relief system, 

baadae, pmentiou of, 495-499; by mote 
Accamte knowlcd^ ijf cooatry and 
P®0P*«f 4981 hy prodactive and pro¬ 
tective railways a^ irrigatioa work*. 
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£ >.■<: by Fambe Relief aad Ixtcaranoe 
nuit, JJJ. 370. 37 «. 49 *. 495 . 496 : 
by other eCTom to bcteafc material 
proaperity, 497 ; evideooe of lacocw b 
recoperatiTe |^er of the coonlry, .^97, 
iitcreaic of cropped areai before, dnrmg, 
and after fiunincs of 1897 and 1900, 
498, b atcady growth of general 
proaperity, ^98, the one exception in 
acriailtnral labOTr, 499. 

Fambe Innrance Gnat, its badtatioo, 
370: a portion of it deroted to con* 
stmetion of protective railwaya, 371, 
and irrigation worka, 3 » 9 |. 49Si 496- 
Faminca, h ;at oty of chbf, and o rrcllcf,483 
495; under native rale fambea frcqnent 
and frightful. 475. 484, relief apaanodic 
and beffectoal, 475. 478; under East 
India Company, i^o to 1858, 483- 
485, empirical policy, attempts to 6x 
prioM of grab, prohibition of export, 
484; relief worin batitnted b 179*. 
aunbe wage brat b 183} ; rembalona of 
revenue, ^4; under the Crown to 1880, 
485-489; acceptance of autc reaponsi- 
bifity a^ a more humane poliev, 485 ; 
famine of 1860-1, opening of poor- 
houaea, relief to ladies at home, 485; 
Col. Balrd-Smilh’a Inauiry and report, 
485, 486; the Oriaaa fambe of 1805-7, 
its maoagrment criticised by Sir George 
Campb^'s Commiasioo and by Famine 
Commiarion of 1880, 486, 487; R^- 
pntlni fambe of 1868-70, ag^vated 
by cholera, locusts, ai»d fever, 487, 
advances to eoUivatora, 487; Bihir 
fambe of 1873-4. 4*«: saved 

at any coat, enormous and lax expendi¬ 
ture, village inspectian, advanix b 
administration, 480; S- India famine of 
1876-8, 4R8, 489, impoMtion of teals 
for relief, strike of workers, 488; 
Fambe Commission of 1878-80, 489, 
490, the prindplca of its recommenda¬ 
tions, 489, 490, noo-btcrfcreoce with 
trade, loans to landowners and sutpen- 
kions ^ revenue, 490; the provisional 
code and the fambe wage. 490; famines 
since 1880,490-493: fambe ofl896-T, 
490, 491: its maiugement as a whole 
approved by Fambe Com m i s si on of 
1898, 494, Its iccommeodations, 491; 

fambe of 1899-1900, 49**493 • ^ 
■pedal feature^ 491, 493 * 
raigration from and loans to Native 
Slates, 493 ; iu man^ment critidted 
by Fambe Comraisaion of 1901, 493. 
recommendation of a poli^ of * ptu* 
dent boldness' liberal and vigilaat, 

493 . 494: ^*1 

state relief; 493; principles of reltel 
now established, its practh* more 
imiJorm, 494; fambe mortality since 


1880 comparatively small, 495. Biblio- 

K phy, p. 500. St* Cbronolog^l 
t M ramines and Scardtics sbee 
*769. PP- 50'. SO*. 

Fire, oanm of, to forests, if, 105, 114 ; 
protrettoD from, by firc-linM bside ami 
outside of reserves <14, 115. 
Food-sopply ,1 ]3-3r4: of grabs estimated 
on the basis ^ twelve busbclt an acre, 
a J4; unafTccted by exports of rice and 
wheat, JI4: millet and pulses, if any 
grabs staple food, exporta and 
imports of edibles, 355, ami of pro- 
visioos 336; exports of wheat and 
rice, 384, 385, bflueoced by drought 
and fambs 384, 484 and w.; stormy 
of, alleged dbeonra^ment by rail¬ 
ways 496, 497; durbg famines sbcc 
1813, left to operations of trade, 
484, 400. 

Forest tnbes their Ulc and habits 134, 
135; the condlbtc^ policy fl>e 
Government and F'orcst Service to¬ 
wards, 134: the Chins t8e N&gis, the 
Kachbs and Karens < 3 $; their gradual 
dviliiation, 135, except the Jarawas 
of the vXndamans. 135. 

F'orcsts, ch. ii, pp. 103-137. General 
statements, to 3 ; natural clamiAcation 
of forests by rainfall, elevation, tides 
bundatioos I 03 ; by types into De- 
ciduoQS, 103 , Evergrera, 103, Dry, 103, 
AIpbe, TkUl, and Riparian, 103, 104; 
influcoce of 00 water-supply and climate; 
104 ; value of to the state, 105; area 
of state foreaU, 105, division bto 
• Reserved,* ‘ l*rotected.’ and ‘ UncUaaed * 
or • Public ’ forest loud, 106; review of 
forest adr^btration b the past, 107; 
organiiatioo of the F'orcst Service, <07, 
to8. recruitment and technical educa¬ 
tion, 108, 109, 137; emplovment of 
Indi*" Forest officers outside Indb, 
109; Forest law, 109-116; steps by 
wbi(^ state forests ate constituted, 110, 
III; demarcatioo, surveys.and workbg- 

E tMn« , III, 113; communications and 
nildbga, I13; protcetbo from man, 
113, fire, ii3-**5. cattle, 115; en¬ 
couragement of natural r egeneration by 
protcctfon, 116, coppices, 116, cnUnral 
operations, 117; artificial reproduction, 
117; yield of the foreaU and exports, 
119; economic possibilities of the forests, 
119,130; m^ods of exploiudao, 130 ; 
control of cantracton and porcbaaers 
and ri^t bolders, 131; finandal results, 
133; free granU of timber to residents, 
133; Native Sute and private foresta, 
their areasandrevenues from, 133, firrust 
bibes. tbeir general economic coodltion, 
IJ4, typicaf tribes. 135; employment 
of animals as carriers of forest produce. 
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elephanu, ii6. AppcndbL, p. 137. 
Biblioi^niphy, p. ia». 

Kieicfats inillacnce of npoa trade, a6i. 
i7>. 

cnltivaied, a Ii« of priodpal. 75, 

a. 

Cause, railway, 383-383; the standanl 

£ ■««, $ktx6 inebca, 380; for moob- 
ry Ifaiea, a metre, 381 ; npkl growth 
of trafiiic, 381, 38 j{ exteruioo and 
improermcnt of laetK-gaufe liacs Icaa 
coMly than adaptation to ataod^ 
»{■■*«. 38*; cormeaioo of all metre- 
gaage Imet in India, 38a ; narrower 
Rangea adopted on abort local linea, 
3®* f necctwty for miifoniuty of i^ngc, 
381; ofaataclca to adopcioo of American 
mcthoda. 38a, 381. .See mis* Apfxmdix 
to chap, eii. Table 111, p. 41a. 
tleiM and predoiM atooca, minor. 160- 
163. St4 Minea and Minerala. 

Claae, moaatcaof. Unrma, 175, la the roob 
of templca, sJUsJkm work, a45, 3461 
gl^wwarc of Faina, 343. 

(>oots, 86, 87; nnmerooa varietica of, 87 • 
longdmired, of Hfanilayaa. 87; yield of 
milk. 87; number of. 87. 
tJojd iMl, 141-143; the Kolir (idd in 
Myronc StAte, its incrcmsin^ 

141, 14a; the introdoction of electric 
pow from the Caamy falla, 14]; , 
ok^cnt working, 143; minea in the 1 
Niram a D^iooi, 14a, 143; allnvial 1 
cold, in Kaahmir and on the Upper 1 
Irrawaddy, 143; Indian riven generally 1 
nafavounble to alluvial depoaita of 
sold, 143; Mattatica of labour employed I 
in minea. 163, and of death-rate, 166; I 
cloth and brocade of gold, aoo; gold- I 
P^ i^wlry, 339. 

'•<*•0, cflecta of ita inereaaing value in 

eachanM fwailm. 364, r75,370r37'» I 

459* 40a, 466; hoarding of, 369, 393; 
impona and exporta of, 391. aoa. too ' 
3'o. -She e/w silver. ^ ^ 

t.rapbite.iuoccnrrenociaainallqnanliikf. I 

' ’TP**®* area* of oocarreoce, 156. 

H. ■ I 

barveat^ (autumn) and nM 

^spnog), 3, 4, the Qf aowing for I 

ft ' ^L***^^ months ’ 

after rnfc, nine montba after tAari/. i 
*3J long rcata for yean In Penlnsu^ ' 
J3* ^4- 

Hidcaa^ akini, expom of raw and I 
hides, 83; of goat * 
aheep akina. 87; variation* be- | 


tween 1871 and 1903 in wholesale 
pneea of exporta, 465. 

Ilocn, bafTalo aitidca made froA, 193. 
Ilonea, 87, 88 ; number of, 87 ; Govern¬ 
ment bone-breeding operations, 88; 
importation of Arab and thorough- 
b^ blood, 88; prises at bone falra. 
88; remount ddpdtt, 88. 

I, 

Ice ai>d aerated waters, increasing maiin- 
fMure of, 335; their wide use and 
cbeapoem, 335. 

Imj^and £xiwrU.m 1834, 360; radical 
c^ge In, 360, 361, 369, 370; a table 
04 from 1834 to 1900, j 68; exceaa of 
exports, 370; method of adjusting 
foreign paymenta, 370, 371; nature^ 
Imports, 377-381 ; of esports, 38r- 
*91; a table of values of imports to 
•W. 307. of exporu, 307; inancocc 
of railways upon impona, 387. See 
•Ism Commerce and Trade, Tables I-.X, 
pp. 307-315. 

Indian Forest Service, instituted in 1869, 
108; its organization, duties, recruit¬ 
ment, and education, 108, 109, 137} 
raploymcnt of iu oAicen outside 

I India, 109. 

lo^ People’s Famine Treat, founded 
bp Mahlriji of Jaipur, 483. 

In^ plant, cnliivation of, 69-74; 
hlitorY of production b India, 69, 70; 
''wrietles, 71; areas of production, 71; 

■*«*. wnd method ot 
ralUvatioa, 71, 73; coloaring matter 
in the plant, 73, 7^; factory proocases, 
dwpbg, oxidatioo or beating by bond 
*1^®, 73; lime and ammonia 
P*®c«ses, 74; cooking and final pre- 
P*^tm. 74; discovery of artificial dye 
and decline of trade, 70, 183, 390; 

1*11 io exports, 390, variatioits 
from 1861 to 1903 b wholesale prior* 
^ export*. 464. 465. 

Indaatries. Su Arts and Manufactures. 

InJ^ stonework, as of the Tij Mahal at 
Agra and <Kb^ loda-SaiaocnJc 
mwumenu, 343; disputed wbetber 
indigenon* or introduced from Italy. 

I 

*45 • *• magnetite and hematite 
occurs widely, 145; native smcitbg 
bdustry stamped out br ch«p imported 
steel and iron, 145; ps occurrence b 
a sbaty formatiuo between iiarakar 
^ Riniganj stage* of Gimnda scrie* 

P; * 33 )* >46; iron and bras* 
foundries wi«!cly diitnbuted, 335; 
m^ importMl at llat&kar and railway 
engineeiing workohopa, 335; num¬ 
ber of hands employed, 335; import* 
mamly from United Kia,;dom and 
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itcigiom, 335; artistic industhes oi iroa 
and sted, 337, their aDtic^Bity and 
cxcclleifcc, 337; wroogbt iron, and 
artaa, 337: vaiiaUoaa Irom 1861 to 
1^3 ol wholesale prices of exports, 

Irrij^atiuo and Navl|piliaa, ch. vi, pp. 
316-364. I. Irriipition, a necessity of 
the climate, 16, 17, 93, 316; its 
antiquitT, 317, 333, 337, 338; its 
appitcaulity to different soils, ty-io; 
its application by means of (I; wells. 
31S-333, ( 3 ) tanks,333-335, (3)canals, 
335-344: tanks and canals, some public 
works, others private, 334-335, area irri* 
I'atcd by pablic and by private works, 
345: total area irrigate b Uritish 
India ftora all sonrccs, 345; its dis- 
tnimtioa among the Provloces, 346; 
irrimtiuo b the Native States, 34^348; 
the linaooe of state irrigation, 330>333; 
a table of capital eapen<led, area irri¬ 
gated, revenoe retams npon *Ma)or' 
and * .Mbor* works b each Prorince, 
331, 333 : detailed statement of works 
b each Proriacc, 330-345: irrigation 
revenoe, 343-351; charges made on the 
basts of areas and crops irrigated, 349; 
chaigea consolidated with la^ revenne, 
348, 349, or levied by separate rates, 
Ji49> 3.^0: avenge charges, 351; re- 
comimodatioas of Inigaliao Com- 
mission of i90t-3. 351-353 i irrigation 
woiks compared with railways as a 
means of famine protection, 353-354. 
496; drawbacks of irrigation, 

^3. 11 . Navigation, rrr Navi|atioa. 

UibliogTaphy, p. 364. Srr n/r* vVcIIs, 
Tanln, Canals. 

Irrigation Commission, questions referred 
to, and Us rcoommendatioos, 351, 353. 

Ivory,supply of, mably from abro^ 191; 
Indian InfctUx to African, 191; ivoiy 
carving and work b ladb and Borma, 
191, 193; ivory turning, 193; ivory 
blaying, 193 ; ‘ Bombay boxes,’ mar¬ 
quetry, Ac, 193,193: mbiatare pabt- 
ing on. 193. 

J. 

Jaddtc bdostry, of Upper iionna, 163, 
next b value to rnby, 163; its ontpBt 
and export. 163. 

Jaiper, the Mablraji of, Ibe mnnificent 
fomder of tbc Indian People’s Fambe 
Trust, 48a. 

Jarawas, a primitive forest tribe of tbc 
Andamanv 135; their life and habits, 
135; ignorant of agricalture, and till 
lately of metals, 135; still quite un¬ 
tamed, 135. 

7 *mdr. Set MUlets. 

Jate, raw: a Bengal crop, 47; adtivs- 


tion of, 46-49; history, 303, 304; 
arras of prodnetioo, soU^ and growth, 
47; harvesting and oat-tnni, 47; ex¬ 
ports, 48, 304, 306, 387; competition 
tor, b^ween Indian and European mills, 
387: origb of term, 304; Tentacular 
names of, 304. 

Jate bdnstry, 303-306, originally a sub¬ 
stitute for hemp, J04, 305; jute mill* 
at Dondec, 305, sinoe 1854 at Cal¬ 
cutta, 305: mills, labour a^ capital 
employed, 305; haod-loora weavbg 
and presses, 305; export of bags, 
sacking, clo^, 3W, 383, 383; use of 
tbc doth b Ibolenm, 3^; variations 
from i86t to 1903 in wbol^le priors 
of exports, 464, 465. 

K. 

Karichi, port of, great dcvelu|iment of, 
by safe harbour and extmsiM of the 
railway to the Punjab, 374: its exports 
and imports from i88r to 1903, 373; 
its internal trade, 303. 

1 _ 

Labour: agiicullutal, statistics of. i; 
its general efbeienev- and assiduity, 
6-8; increase of landless labourers, its 
economic danm, j, 499; migntiorf 
of, to towns and leas congcUed districts, 
3, to fresh soil opened by inigation, 3. 
354, to mines, 164; statikics in rcapect 
of mbbg labour, ita numhers, sources, 
wages, hours, output, and dcath-ntc 
from socidentf, 163-166; Indian Mines 
Act, 166. 167; fiscl^ legisUtioo, 346, 
347; table of factories and hands, 347 ; 
stattolcsof rural, 348, and urban lab^i 
in difibent district^ 3^, 349: of un¬ 
skilled labour, 349; of labour eogagcil 
b undertakings founded with European 
capital or ooodneted on European 
methods, 350: tables of |)crsoos em¬ 
ployed b or supported by various 
oocnpatians and industries, 350, 351; 
wages of labour, skilled and tmskillkl. 
between 1873 and 1903, 46^474 • ■ft’' 
cultural labw ibe ooe exception to 
general increase of prosperity, 499. See 
tiltt Wages. 

Ijic, a resboos extract, 173-175, yields 
a dye and a resin, 173 ; productiM b) 
insect, 173: collertion and manu¬ 
facture, 173, 174: its ramcroua b- 
dustrbl uses, 174; artirtie work, lac 
inracry, 17a, 175: factories and trade, 
174,175; ueclbc of exports of lac dye, 
175, 184, 391: iac-coloofed metal at 
MoritUbld and Jaipur, 337, 338. 

I jccqoer-wrork, Bunn^, 175; ks chief 
material, HUti, a vegetable oleo-resb 
hot Iac\ 175; its Mastrial appUca- 
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iJon*^ 175 ; Buraicic kIm raof 4 jc iTuifc* 
^75 f lyi! trrndc^ ij<i. 

Land and l4wndlo[dt. Stt Kent, Lnboiu, 
Teemm. 

Lapidorjr work.^ldff, iea|e, i.'nniGESH roffc^ 

ct7>Ul, tDTqDoiat, gbiaiTOft of Pnmn 
» 4 Jf 

T.md (falcAaV k* wicI'h:' dEEtribaticHi 
Msociatetl wilh oUvef ood ucitf^ J43. 
I-calhcT, nunpiactunc of. j lonnenGO^ 
iSj: lp^th4>r work, boats and aboea, 
I90, onlMk iHinDfactntc*^ 190, 191; 
importa ud cxp<trci of boots luid ihciGS. 
[■>& 

JJmn and amonts for bjildEtig^ 

Ije. 

Lioseed. Sa Oilseeds. 


Msdni, pon of, its rtpoattl ibwe and 
poorharWr^ J75; dcptmiDii bjnJi- 
wa]^ of import oi^ cjport trade, ^75; 
i.is imports nKul expofU fmni j^a to 
t^oj, a^a; intenur rtadc with Madras 
jxms, J05. 

Matpesite, mirvca opir Salrm, 154; for 
bricks to Tint ftrrriacni, 15^, 

MiOEiinfw, 146, l^7; rspW ffroiUhofraJn. 
tag S 4 »d qaarryin^ iodDitry. table 

of Ootpflt ftoni 1899 no 1005, 1^ ; its 
mode of occiurretroc, and dimenuens of 
ore bodiesv i.|6; composition of Nig- 
pnr orcT 14®: dulribnttad of ihe ore, 
147 ; statistics of htbanr employed ht 
lodtsrtrr, 165, 

Mango aad their great ov « 

foodt 7 <!l 

Manure, neat Eo water the ryol'i need, ao- 
33; waste of nrioe, use of dung as fuel, 
10; town waste as manDre^ tiic of 
■si'i'iBir famfli, 5 fl( at; t|L 
isgt mojanre gcneralily wasted^ extaus- 
^ •'dll Jij need ol boMOWd 
■Wetnodi, 41^ aj- tbeir aefoptaon jn 
uraie p^rts, Ji j green minrucB* at, 
105J miaeTat msjanm, nstiTe aasd im- 
pof^d, a a j bonet as coamme^ pe^adice 
ag^l, as; expoitcf^ ai, 1555 o,|. 
«l«* xod fiib manane, 3r^ rj + plongli, 
log m of giera wopa, jj; ima|j 
ports, 

Mkiktra t'pcmiitEcdY a icxlilr, nsoalty 
of mixed cotton Mnd ij|k, ui 1, 

Md^ologtcaJ dlvtsioD of Imli* hilo 
Nort^m. betwevn [fiioitajju and 
ktadhynit Peninwlar, wodi of Viaid- 
a Ibeta refations to the inon- 
oooai^ 4-6. 

Mka, 15J.-I^< oreax of its prodaclion, 
•^53-i ptiniitii'e methods of mintag, ijj" 
ttaput. half 

ihK ^ 14 s sonpljr, r^ij cipotti, ijat 
■riptiets of Auu for noJcstidie, >45 ■ 


ftnlixtici of labour mupEoyed in mhts, 
1%, and dcalbxmtc, 1 66. 

3 tillcts, one of the Itajifc fnftls, 4x4; 
arms of prod net Jon, 3a ; /cm/Jr iLi 
ModrAi, or grej" mili^i 3^-44 r 

varkties, 53; iu soils niid cuUlm- 
33 i I' 4 nd BOTring, ; bsj- 
vEstici^, ihrnhlng, and sifting, 54 ; ■ 
^Aar/f and rail erop, 53, 34; In rota- 
ticMi with cotton, 33 * its ImporEonce os 
* fodder, 3at 33^ tJJra (m .Madras, 
iamSw), '31-34: oonsamed rpsinljr at 
home, 34, 444; cxixHts lUght, 34; retail 
pticti ol^vmdr' and 3 i^Vb from jRAe to 
1^04. 4 SS- 

Milts, 436: huikiiig rice, a chief induury 
of Jlnnru, Uitft fl'oor milk pow pren 
tinoc mmt of the floor, jj6; sawmilts, 
uS ; jntc mills, aoj, 475; ooMon milts, 
[ 9 *- >97- J79! lagar rtiilk, 411 indigo 
iMtrag nulls, 73; oilseed tnills, 178: 

Bilk, millsj 309 j impcr mills, 3^; 
woul mills, 313, 414, 
h]niitoiia% general mamifnctiire of, 13!, 
for band and water woek, I j j ^ 

Mineral pJgtrtcnti or poInLs, J53 : ocliFes, 
imports of oqdreient, 154. 
.Mines and Mtncrali, qh. iii^ pri. ia9-j6r, 
’J>e pccnlJar trend ta the itavcIoptaEnl 
of Indisn mmersit, uS,' decline of 
ODcicot ^emicat indnilncs, r 3S ; bi- 
c«^ b mine^t irapono. 13d ; viItk 
of Itnpcitled minerak mid tuinen] pro¬ 
ducts from E501 to igc4, with a tabic, 
149; ibc chief imports, 139 ; the value 
(or prtaet} of mtnerals prodiMxfl since 
1 with atabta, 130; ftclsaifjcatiotldf 
iwliiahbe rnincralii, 130,13t ■ J. Carbon 
and its compounds. r3J-i4tco*J, l^t- 

1 iB^sonjcfsofcoal, r 3138* 93 per«flU 

from Goodwinn ooallielda, with taUc 
of oetput ipwn iSpg to 1903, ij4"i3(: 
Cretsceons and Tertiary yohnger coals, 
136-138+ A table of ilicir ontpnt, 137; 
petroleum, 138^ r4a.; amber. 140: 
grapluie, 141 ■ If. Metallifcrons minr- 
rals, i4j^-i48: gold, 141^143; tin, 143, 
144: «PP«rp 144 : lead, silver, 
efre, aaiiraony* J43J iron, 1^5, J46J 

BungojuK, 146, r47; dicor^uttv, oolj^tT 
and nlckeL 147; tnngitcn, titanium 
and n>o]ybdenuim, alnjoinluni, 148: 

HI. Materisla for OOnitrnetion, 14ft- 
151; bnilfl ing ilone, sundBlonej lime- 
Stewe. marble, 148, I49; Utues and 
OrlDcnti, id^rr. 150; brick, UJe.'and 
pottery materiala, sUte^ Ifit; 

IV. Mbenls used in ladtutriH, Ift- 
; corundum, milklDi^, 151 ; 
miaeral ptgmenla, jji; rtfrafCtoTy 
malerals^ t^a-j^^; mioi, osbcittH, 

Sfealitr, piptgnnEte,. 134 ; matetlak nsed 
for agncnllure, chemical indnstriei atid 








/XD£X 


S'i 


food^ ullpfllrc, U> cifortr 

I sit (MJUWli hlUp EWMtB^ RJumip ; 
tulpfeftr^ folpbata ol irao uird co^xperp 
l»nK, na 1 «De^^ ci[|>Orteij bul 
imp^Hp iJ7p iJ^S; Ki^ saltij ii^E; 

ultj 1 169; V. Gcm-stoiicf, 1; 

impoirts, :6tt; dituond, ; rulw, & 
Upper KuniUp t6t ^ uppMuc^ spmElj. 
1, tfil^ tcrarmnSiiK, 

-ct^riUlr 163: c]i>Im(IooIc fiHip, 
agate ind camtlliLnip I 93 J jaddtCp 
in U|>pcT Uamta, ; lahomr in inbei, 
•latiiticf ofp itS^witid; legislation for 
the inspection of raittCK {^, 
llibli^gfaphyp p, 167^ 

Monumenti, anctentp l^i^p IjO, I4I, I43. 

Set «Jm Stonc^TVing- 
Mtilcs and don^e^p B91 nuniben, 8 B ; 

(hDvrmcncot breeding cfp 68; importd' 

(km of stilliOlVp 88. 

Mu.diaH. Sit Cottoa IndiuEricap Soi. 303 . 
Myrnbolanis, tbc Tmiti cf tbree trocs, 1S4; 
(heir catonsive cultivation and traflicp 
[ 84 \ rise in csports, 1 64. 

N. 

N.itivie Sulci r kJflJid custains itill re¬ 
tained by some, 304; fomtl of, taji;: 
canals and irrlgaUoo inp 34d'p 34G; 
tallwajra kp JJa, 40^; pt^tal ufrange- 
nieota in. 4I4, 435; euanagcinenl and 
relief of famine iOp 493 n. 

Xavij^tion, 354-^83. p conncreitm of, vrith 
JcT^fttiorij 3£4,3551 navigable sjltcins 
of irrigation, 355-358; navigable canalj 
not used for iiii^tionT 358, 35^; 
general tetrllts cf i«L«£aliofi norVi, 350, 
360; navigable riverip ; Inlli 

for oavlgalioop 3<Sj E oavigafalc canati 
corapiaiad vdih nil ways as mones of 
commiLDicatian p 3 ^ 3 , 3183. liiblii^ 

grapJiYi p, 384, 

O. 

OccopaCkni alwl Indusuica, general 
itatuUea rt;gardiEigp 148-^51.^ 

Oils, animal and vegCiable: Indaitrial 
ascf of, ai cake f« nunure, 3 i, 33 e 
food for tatlie, 56; for Stap. candkisp 
If8p for illumination and lubrication, 
IJiS, dUpluOed bjr keraserorp i^^p 335+ 
463 ; for watopreof* and wax-nlOEb, 

IJ9; g^i, margame, tsscniial olll, i t 
{tcrfiaaerT, rSe; forartialic |iaLn|ing,lWp 
iBi; cxpoita and imperta, l?9p 3 $^^ 
f tilsee^ liniced nod. BcintouiBp and 
iHben, cnlElvatioDp aim of prodnetiem, 
bamesting and tNit'inm, 38-34 S eaporUr 
37,176, JS3,308: tajinliiinti from e86i 
to 1903 in urbotatole prieca of e^ixorts, 
4 ^ 4 , 465, 

(xpiuio, jrtDdiKtjon of, from J^ppy, Si- 
54 E ti|mrts mfxlnlv to Cfainap 54 i 
revenue frotn, xre VoL 1 V, eb+ Tiil- 


HaLldy^ Mi Klot 

Painting in oils «id wjUer-colonii, 180, 
■ Si ; mJnialure paiatmg on ivory, 15x3. 
i’apa-tnakingp ueleUt Md madem, 3a6. 
l^picr mBeb^ of Kashmiri 331. 

/hiJnv or /oOp iii]deTto;it m tvonJ from 
ccrtaio goalj of Tibet, 312; original 
mAtciial of Kashmir shavlsp Ji j ; sub- 
Etitules for it lotnortedr i 12 - 
r«rl and fA^Ht flahcricxp 194, ibeir np- 
ply unequal lo [mlian dcnujidp ImiiOr* 
tation of, 194. 

reninsular nod Oriental Steam Navlgatioui 
Company, setocted in 1840 to carry 
mails 10 AlexaodrUp 43!; oonUuts 
vrilb for postal service, ^yrt inhaidioi 
l9 from 1844 to 19^, 431. 431; 
ledccrion of tninsit bet«eeii Bombay 
and London from 28 days m 1887 lo 
f3j days in 1905, 431, 432, 

Tepper^ 54-58; gfowa wUd, 54; area 
ami climate of culliralkn, 34; ipice 
gardcos of Kauara, 54; eaEcLratian, 55; 
jpuhcrinij and ircaEment of bertioSp 55, 
56; bloi^ and wldte pepper, 58 ; ea- 
portSp 56. 

Pcffutoeiy, its principal ingtedieJUx, l 3 o; 
seals of ill manuiaclare and disldbu; Lou 
for home and foreign tnck, iSo, 
I’^ctrotcnm, 138-140; rapid pTUgtesc in 
manuractntc and pcodaclionp 138, 139, 
235; ill sonrcci, the folded rOCkl of 
cast and west eod of lltjiriiayan are, 
139; fmnlan ryilem of I*nnjabp Balucb- 
istan, and Persia, ill adapi^ for celeii- 
tiOQ of oil, 139 E (be Arakan system, of 
Assam, 139, J4O4 of Uuima with ideal 
Cmditlona, 139. ^4°; l^r aati[]Uity, 
235; labW dI mlput of HurtmL, i^; 
import#, 139; Variations bctvrccu 1S71 
and 1903 in wboicsalc pdoci of imporls, 

83- 

pps, ^fr. ilciuy, bis magniScenl doni- 
lim towards agricclIUtaT rncar^, 03. 
rfaos^^tes, proponkn af> in lodiao soils, 
9-11 E seritHia ahfonuo of valuable de- 
pMiU, i5£i 158; Im* of KKirwt by 
export oflMMS, 135. 

Plaster vf faris and cement vrorh, 

^ 4 £- 

l^ojipy t0plum,yiclding\ 53-54; amu of 
prodcclko aod growth, 52, 53; culti¬ 
vation, 53; treatment of capsules, iii 
outturn of crude opiiun, 54 ■ caports 
mainly lo China, 54, 213, 255, 297, 
Set fijit (Jpium. 

roiti and barbotus, paucity pf* on Pentn- 
sulir coast, 2; I, 272 ; better supply of, 
on lluimdc Coast, 272. Stt C^nutta, 
bom bay, KaagpnD, Madras, KaiacliL 
1 'o«IS JUid Telcgra|^v ril. tiii, pp. 41B- 
448. L Fo 4 I oifice, 418-4^; public 
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post Citjibliilicd bjf Uw ]ti 183;, 418; 
lttbf«]iEcnL la J^bdI Ad of 

i$^\ 418r 4I9: Bncnuive posl^E 
charj^ foi Ictlda, nc^ipapqn, And; par¬ 
cels, 4tu; lej^istiatioti loiurud, 
4 JO i vaiae-payable or cub oh iJcltTtrj' 
t^Eem, 4JO; ODtrr into UnivcruJ I‘o*- 
lu Uhion (h iSjo, 410, ioto InEcna- 
liojial Pamet Post Utihm in IS99, 431; 
iaiuvd Bujocjr onltn, 411^ tdeenphic 
■nooejr orden, i33y itiliitlca 0?^ 4>j t 
foreign ayatver oeden ^riih a [able, 
Urilnn pottaj ontcrv 4^3! pottS'E^ 
tlampif At, 4^5J emboMcd mvdopet 
aacl pinici^^4i4; po^ai ananec- 
nraEa Eh Naftsie ^Eatcf, 414; iiJinc 
Hill ilulepcDcIeiit, .434, Ln tai>*L of lh(*e 
Imperial I'oh Ofboe> cStablLsheri, 43 j; 
pnMMt ofjahiatiDO of Im MrbI paital 
depoflDt^t, 4J5-4JJ1 effleimev and 
bonerijr of list riaEiTe Half, 43li; mnon^' 
tiiH of THUtiA Pc«t, 4lti. 437; « table 
of nuiqbcn. of cbJipla^l, 4Jj5, of pasta E 
tr™cii«rt in India a whole fiuir 
jBoo, jj- j a table of Eranuctions in 
escb of lb* clcsen poMal drelci, 4jft; 
organizatSOfi of p^t Olfjoei, 4,39 * mall 
419, ttleir iiil(i, hoacst^, uid 
fi delftjr, 439,4^; difficoltica in delivery 
of nrrespondciicv, 4^0 i raore (han, 

iLirty dudiurt wrjlten ehaiaclcn, 4^0, 
cAAfesnicii of peciple, 4^0 j taW* of 
Kiatal BJlklei axdLowd srlli ihe 
United KiOgdoin awT cHiier coun¬ 
tries, 43J; mall sendee, 43 f, 433 + 
Held post, 43>l i table of finajiciil icsolts, 
43 r; Dflr 4 ;^| CorrespondBioe, 443; 
combfnatioa of pool ami klc^pii 
efbett, 433; post ollioe nrbiga baou, 
4J4~4^ I life huhrane* of dtriliaii icf- 
ifaBti, 43^; pajniettl of pcaaloners; 

sale of iiuinih*, 4^6. JJ. Tcle£aaphi. 
tfr Tete^pb. departokent. 

PotUij, rnMutactcreefartiilic, 150, jsi ■ 
letanfed by roiity of ffml kaolia, J4i. 
and by tcligtoiu iheoiy of deblctncnt if 
34 JI: fitairil anluk poltei;-, 
CMCfi Ciilly t>r SI isiiJLCr^JhjirJui cngjun J+4, 
its type* and wntrei, 34;+ imglaserl 
or tcTTi-cotlai of the nillage potter, 
144; tena-MltailalccHesaTLiicknErw, 
144, psiokd poitery, a'44, its most rt- 
pnted cenim, 3^, 34, ■ OliInbeT of 
potlerie* and bands euplojed, 34 

Tnew, 4j4-4^d letftib 4^4 '4^1! of food- 
pains, lafantUlion goes h^k to 1 jgj. 
4?4t 453 ! foftntrly Enumenm fluctna, 
tiooi between jwt* of good and Ind 
harrcMs, 433^ erecta of improved cuoi- 
monkuinto, 4J5.43fi. fiill ^ prieta be 
fore |S$0, rile HBCt. 4ifi; aictlbed Eo 
txp4rt trade i4td lu)^ uiftpg of cilfir. 
diPTicaily of cwnpatitlg ptio» 


before anil after tlul dale, 43S; sta 
tiitid of mtaEI prices of leren principal 
fDod-gTaina, 19^1-1^3,438 ; |rifces of 
1S6J -70, ipedal coadlllocu bvanrablL- 
Eo rise, 40, 45S; prien of 1871-i,, 
unlfonn, chosen 04 Itandani 458, 439; 
of iSyti^SO, aflected by grtnl Deccui 
fdmiinc of 439; oiporEs of 

wheat 1869-8/, 439price* of t83i- 
Tcmjubble rise in prion ilt last 
half of diiCBde, 439, 4C0 ; prices pi 
1891-1903, still farther rise to higbOL 
Ml reciud, 460, hi canJCs in dioaght 
and ikjalnc, 460, pcrvitiefvce of cxpoct 
of rice and food-gmEns, 4^7 rocont 
foil in prtocs since good harvests, 460 ; 
dcamesa. of rice, its uldecs, 4do; prices 
hkhcr than average, due to awraElpn 
of oconomfc laws, 461 j wholetaCe 
price*, 461-466: oolj recent rocori^ of, 
46J t a table ofTariitioos jq tliewhole' 
Sate prices of standanl imparts at Cal- 
cutla, vir, cotton, copper, iron, jS6i- 
' 4^^ t ciui, sugar, and 

hcrosen*, 463; variarions in the prices 
of ftand^ esports!, ri*, rice, wl^al, 
lifliced', jnEe, ten, indim, al ^IcctU, 
colEon at Bombay, 463, 464, with a 
tabic from i&dE to JW3, 464- prices 
of bides onii skim, 4O3; gmeral oon- 
ditions alfectrog piieea, 466. Bibtio- 
g^phy of Price* nad Wnges, n, 471. 

/Vti'ci aitif ly^grt tn /tu/ftt, ofBclal rEcord 
of prices In, 434 ^^ 43 , 6 , 461 , 

Printing, niimbcr of pfcMci and hands, 
J 96 . 

l^nla*; svhe of the staple foods, 124; gram 
or chick-pea, 3 Sp jf'J it* aiea, 33, mndc 
of Cullivaticip, 35; harvest and oat^larp, 
36; maJhly of home coasuraptlon, 36. 
314; benehts of sowing prdm wltli 
ceteaCi, 13, npecfnlly arioTi aj; ex¬ 
ports of pals* slight, 36, a53; retail 
pHoei of from 1860, 438, 

Q 

Qninlne, maiiofaetnte of from rinHcbona-. 
69; diffcretit qOalkElcf of bark, 6g; 
cheap solea of, at j^t oiftces, aas, 436; 
dlitTibutlnn of, during atiH: niter famines, 
484 j priTBt* imports of, 67, 

k, 

knilu-ajrs and Hmidl,chL vii, pp, 363-417- 
L fiailwnys, 365-.(Olf innlativ* pro¬ 
jects of Court of DiieiriDn, 365, Lord 
PnlhOn^'s winate, 366: mtnJc line* 
pioietied, 366, delay of progress, due 
To high cost, ignorance, aod ibe 
h| uliay, 367.36a ; hcaasity of, enforced 
by the hlntiny, 3®^ I rarions melb^s 
rtf fiannd^, 367. 369-375 ; gcaranteo 
mtemi, 367, its diteredit, 369 * inlro- 
dntlirui of a state railway schnsne In 
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1^69, ot fuudi. 3%; 

iLmh la actrt Imposed by PAfUamcnt, 
570i''ffeih rtfort to g^^Taiitec sjUcin 
and prime eaterjmse, ^6^, y}^*, bnl- 
ancrof FAmiDC IniiimiOc Grant appUtd 
lo cctiiiauctloit 0^ protfcEivc railways, 
iJO; 37J, 495, 496; cnlargcmeni^ r»f 
Umtt, 3,71 ; fait of gqW-STiJuo of lilvcr, 
370, 371; int^eetual moil Eo lyilcin 
of rebatn and ^^iDrRdleea) 

aJ'- 373; rajjun^ oT fundi^ by 
Nati^'C Stales^ 37 a, by Diitrict litoania 
on sccariiy of laoal revotvues, 37^» 373 i 
fifu.) result that Government iiiOlt 
linancc mcrsl rBllwayft, 373; laaraae of 
demaiid*, l^ittlTtufe^ of capital, 374, 

375 ; post pone me Dt of new lines to 
lintM already apcti or in eoHitmclton, 
374,375; Ia^e af fuodi dill continalof. 
375 1 catcniiaai propMil, 37 5; toEat 
mklcac^ conAtucted np lo end of Jrme, 
>9031 3j5i 3?*P mllcfl^sjo according* to 
agency anrl meanc of couArucitton, 376, 
tgfJL] cost, 376; bandiocne proTd lo 
tiDTcramcnt durbljff pRft five years, 

376 [ GotWiment coDErot ol^ 37r"3^! 
railway gani^i 33^3^3E eligBmcntp^ 

rDfllii^slodrT 3 d 4 r 3 f^£: tiaflici 
pflt«en^r, 3515-387; itafT, of 
conitfu^iofi anil maintbiance, 379,387, 
of maiufcmmt hod working, 387^ 
infiiKiMSe of, npon famincfl, 387, 3^* 
4$a, 493; rooral dTectl npoo habits 
and onAornS t>f tiativiti, 3S8; a«OiinE 
of tnoro imporlant railwayi, 388-^401 : 
Auaiii'ben^, 388, 38911 Etenfal and 
N\V., 3I59; Beiijjil Na^T, 3^-3011 
Harodij itxi Central tooia, 
391^393; Tknna, 399; Fastem Bcnpil 
,Slalc, 39^-394; Eaal Indian, 394-3^ : 
47 reat lodiin Penlnsola eM lodian 
’tlidland, 3915, 39 ;; Madras, 397^ 35S j 
NW. SwEtfT 398, 399 J Oudb »d 
RohOkhaBd ^te, 399^ 4«]; Sr Indian, 
400; Soatbrm Mahrmta, 4*10; Native 
SEatci, 407, If Roads, Ht RmmIl 
A ppeodjia I StaEistia of Hniiway Fro- 
Itrcu, pp. 4EE-4I7, Ktne Talwcs: 1 , 
* icncnl retolta of working, p. 41 (+ Tl. 
hfileam open for IrafBc At diffexent 
]>erlo£, wiEh total outlay, p, 411. ITF 
Mileage open for traffic at end of June, 
1905, ihawino ^nfet AOd afrades by 
vvbieh wori-M, p. 413, NinnUw 
of paieeftgen canied and eamtanFF' 
4ja- V. AfYti^ rates chaJifM for 
|iasBeti|;en and foodii, p, 413- 
rormsEC of poodi cmrlecl and eftraings,, 
p. 413, VJF Datrs nf ertpLtatino of 
eontracti with onmpHnlcf whicb ehiti OF 
wortt principa] mtlwayi, p. 4I4. Vllt 
F'emyaraliTe ilatifttES of rvilvra^ de¬ 
velopment in the prtndpll coantntt of 


]Uiiopit, U;Si.A,. Japan* ai»d Imlra, p. 
414, IX, kulway^worked byCAcfa Hnll- 
way AdminisEtAliMt Od jitne 30, 1905, 
Pp' 4i5-'4i7. ff/w I'raflic, GaD£e. 

KailvTiiys, aligniiKnl and COPal in^ioo of, 
383, '31^41 early mtiUkcs of exCebivc 
coat aitd clabomion* 3A3; of direct 
alignment and disregard of Indc ceai-F 
tfta, 383; pecesiitT of siraicgte con- 
sUeiatloiii, iWf aoj, 371, 38" t con* 
ifirudiloo of permanent way. ndUr 
3 B 3 ,gradie 1 Vt«, cwvcs, tunnels, 

biidgcs, 383, 384- 

R4jlwai|‘a, contjol of, by GovemmcDt, 
rkeecmEBte,]! by EmrinEiee and right of 
Uhlmate trtirekuei, 3777 appointment 
of consaltuig erlgltwti^ 377i tbeir 
duliea powen, 377; Ibiir direct 
relatloni, cioepl in jladias, Rombay, 
euidi BormA, urjlh Ebe Govetiirncnt of 
Itidii, 377; COnriEtntiori in 1905 of 
Railway Itoard, 37*; tEs deUbcralbo 
functlona and ai Iminul ratlve drities, 
3,8* 379: fw hJwory of Government 
control, Jee Vfd. IV, cbap» *, 

Kailwayi (and irrigalioh works), Prtrtec* 
tive* emutetiCtioii of, and fmudng out 
of Famine Inninuice Grant, 319, 370, 
371 , 495 ''l?*‘ 

Rauwayi, rollutg Aock of, 384* 3851 
iiecoQd, and tnird-claEs cwtrUfCa on all 
rallwayi, 3S4, inudequate supply of 
tbird*c1ut ni fair timciT 384', wigotu, 
4Fwhec]ed and ^wbetrled bogle, 384, 
385T Andy of American mclbodB aial 
inOrkia, 384^ S^fiJ roll mg atodt uh- 
oqual to ImlTiC, 3SJ!; rnoTC Enwardtils 
Eiotnplcte coniUuctioo In Indbl, 387, 

RAiiwayi, wniking managen^t of, 379, 
380,'387; ori^ial organtEBllatv, 379, 
min enaintainiin, 379; cOtUOliilalicn of 
several Tailwnys wsder 00c Tmuiagc- 
ment, 379 ; tlirinoTi of trAfTic depute 
went into comnicruin], Of ibc pnoenring 
of tnlUc, atul traniportatioD, 379; no 
centnil clearing faoiLie, 3S0; Indian 
Railway C^ferenCC AfSQ^tirH], 380; 
laiM atafT elBplored for wOtWog of 
railf^yA, 387* 

Rabifali, rti eaKnllal Im^ioriaiioc to empa, 
4, 47C; tEa diitrlbotion dtiTing SCtilb' 
Writ a^ rrtrtalrn£ soutb-wesit fnonh* 
east) TuodsOOm, 4^ winter and bot- 

weathcr raira, 5 7 "«*> 

gation and rdlnlk]] and immonity froru 
famine, f, 3lfi; areas of precari out lain- 
faCI arid ILabilrty to lamiive, 5, 318; 
areas moft liable to drought and 
famine, IS, 31^- 

Rangnon, port cf, its reccut rUd And ea^ 
nutding Ejade, 373 ; ha impoits and 
eipcrt! frtim iflSa tq 1901. 3 Jt i hi 
iotemaJ trade, 303. 
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Rrntj uid VViptt., ch. ir^ pp. 447- 

447 " 1 S 45 ongiMillj 

jmM dtiTct lo itilc by cnlliwLtKtf, +47; 

COtitirvaTiCe CDSlQin under HHljifa 

nilt*, 447 j [mlment of iii!«mnJurlci, 
447. ia tjotirlri umTudSid 

ATVB^ 447; uKtsrqcQt of Iwid revfau^ 
nE ^ per cetji, ^ rwl, 447^ maJr per- 
petiuj jn Eteag&l in x 7^3; equnn- 
{ml laJ 5 l^icefiLin jopcrccnE. 

in other IVav{ac«k, 44S i the difilRtncu 
paid u Mai Eq rcco^iiHl tmduwnen, 
4481 tbr Kiint A« of |»5D^ 448; dii- 
tinctim of rights of ^ occupoiKj * 
*noa-DCCD|luicpr' tfjwnta, 448, 44^1; 
fnrtlier proEceUoa of EcuanU by J3«i«sl 
■Act of iSBj, .449, eittjtrlon of Ita dim- 
ffplnto aiher Pxwincci, 445; prtMnt 
Mht (1) In taxolDdiri areas: 

deEeniLin 4 tiDO of ‘ OGcnpaaty,'44a 450, 
orolicctloii to ^ dccnpMiu' from artjdtnxT 
(Jjitqxbmoc or mJuocemtot, 4ijo; nga^ 
lalicni feir lod towedog reotc, 

4 p rcitraiil t oo reco^-eiy of utewfa, 
4.1); ppotecUoo accorded to 'awintjcca- 
r“t»> 4*Of43.i; (j) in ryotwiri atcot, 
lents ]«* pMt-plcrt, aft, Iftcrtase of 
nblclUa^. and probable need of aUtC 
intofettnM 45j^ 477; citciisfK tffc- 
j 45 J,*dTao(ji(^ 

and dludvoolAjja of lyirtcin, 453. state 
[egLkboni, 453 * mjje statistks for the 
raenradih PmTrnoH^ 433; rttil in Indir 
depefident m tnlenetioo of CBotoxn 
^pedEiop, and legulaOnn, 4,4 

JltbllOCrapbr of Rent, p. 471, Sre a/n 
Tennrei, Prices^ anj Vvagiea, 

Rcaoarefi:, BgdcBltnxmt, fanna ajid labora^ 
[one* mAkctml for, munifiecnl 
d^atioo lowirdo, by bfr. Henn 
1‘bJpp* 93. ^ 

Jlrrmiie from foreotl, 11^ frota irri' 

|?ilToo, boor chu^ ami levicdt 34?*- 

3JI ; stable of capital cxpaddarEopd 

rmtiue retamed, 331. 33j; frcaj nil 
way*,37fl 37- 41 ,. 

KioCp growth of, r£»-ro; area cultivated 
j6 , i^rJctioi of paddy, 16, Bcaseti of 
llrawfh. 47; rict fold* and their pn- 
pamtioa, jjj methoda of aowint!:, 17- 
trttoapUnied frotn Ked bed, ]£; brood- 
c^Eed lad drilleni, afl; harrtitinc aihl 
EbMitungj 10; oot-timi, 30 + eaportiL jq, 
Jt4, -xS^r mills of KoitqBh jfi4 ■ 
npt the itaple food, 48* ; prfCEi 0^ 
sin« tftJo, fptaj] fiom tWi to roOi, 
458 ; of wMmIc enporu, 464: Orel 
iCBt^ deamek of,, iti cuchs 460 4^54 - 
pcnuient aport of, 4dtt, ■» ' 'X ♦ 
Rtver^ naidgable. 360^364 ; the Indaa, 
nanE^ble ^ 1)*^ Jui^n 
Chralb^ SBt 3 q,.|]n b'lilell fana] an.! 
fJttcin N*fa, 36r. [he Gangw to 


CawTipare, the Gogra to t’yzahid, jdi: 
the EtnbinajMtrw to Dihnigarb, Efo 

I Somii to Sylhc t aad Cachir, 3'ji j liio 
Ho^ly to NadiC. 3^1 ; tfo ilLstna, 
Mahlnadl and Goclnrari, with iacon' 
ildeiTibic Imflvc, 361 1 in dJnrma Ibc 
RlayG and Kalndin, ibe Iiiawaddy, the 
CbindwiQ, the Myitn^, the ^iltapg, 
th* 5 a 3 w«n, all With eatensivo tiaffic. 

. 360-jfii^ 

koftda, 401-410; tbelr Jate COREtnietioPr 
a6i, 40s T ijiitli^ of principal, 

I 4*1 P P esiEE±ng tued of roads ftdc’ 
qoate to traiilc and ethcltot in rainy 
4*^ P tn pee-IMtiih timet oaly 
Er^ rnntei aiuf caraYan tncbi, aOa ; 
pmMiIi,ial routes, 403, laaiked by pilllkn, 
guarded by poifa, nuiptaiacd by tolti. 
403: ta Pltaij advantigei of absence of 
***u*p p h(* 3 : road* in first putt of 
□incteonlb ■conlbtT,-, 404, 40^1 before 
RTantl iraok rood from Cafcutlft lo 
I>ciMp ID 1S3J, proviafon for paeV: 
Irnnipart only, 404; control by MilifCry 
Boards 404; chaoi rcYcaled in reporti- 
hfOm tS4t to 1849 of ^Icagal Board to 
Govemor-Gcneral, 403;,^: Boaida 
hy f'mrindal 
liA iwk* dcptrtiotrtB^ ^cC ; 
stimalatfog inflneqcci of railwnys on 
KMd ODtutmctlon, 407, of t«wE 

*«lf-gevcramHit and decentralixatkpo. 

provincial inatiloliDa of Dirtrict 
Ikiarfs for Roads, 407; difomieAi of 
detail, 407,408; prescol dasMihcatToiL 
€if ^08: ^DCdminodiiEcn 

ppo-iritled in hiFbfst ctab^i 
roadi, 408; vary Eng enst <m ntistmc- 
Itoq and tnaintenance,, 40S, 4™; toU* 
rare and chiefly at fciriea And «i hill 
r«tb, 409; patik aninuli nncrnlly 
duplaod by wheeled vehklei, ^aa - 
iTCHit iitilizaHiiHi of good rOAds fcr 
lighl railways and tramwiyi, 40^; 
p<Mtb 3 t nibstiluEjca fkf idDEor vrhirHywi 
410; sutiitica of miieBcc of 
nelollcd and nmnetdlled roads, 410; 
of ^ir npifep by central or tocmX 
iOEhontiff, w ontlaj oil 'civil 

works' in 1:901-3, 41a Ihhliocrjtihv, 

F - 41*. 

Rubber plantations in Assam and bnrtnp. 
Ir8. 

Rufoi mining Indaslry m Upper Burma., 

161 ; a FTcat aomee of profits anti 
revi^ue, to r i the suecem of the kunni 
Ruhy hllDca Coaipany, iSi; Taloe of 
iti aetpat, idi; la iftoo oac itOne wrs 
at j£'j 6,666, tbi. 

RjpOtwirp tracts or areas, land rcrcniic ia, 
44S: pyinenta of rent often In 
hu»d, 4Sr; Its metboda and estimatioa, ^ 
4^1, adranUges and dbadTratigea of 
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ihc syitcTn, 4^7; the scir-adjnilmcDt 
yf pEfit. 451; of I by trnt 

lowi^ Stt KcnE. 

S. 

^filowert ynldiog an oil titid a 4 }fv, J$^; 
•lllL cnlEiTaEcdi for homeuw, iBj; 
dfclioe of eiporti). iSj. 

J<j/-fQrciEs, {KDlectioa and eocouni^- 
itwtit of, 117, 

Stll^ iti aoarcci, ijS, ; wUr eiipofa' 
tioa of Ka-irmlcf ^ ; rock-uit bodE, 

'5^1 159 ■ tnlnct of SoTt K4nj^> of 
£TEaL antiqiilty, ; quurias of Kuhit 
ACid I ; Eolar mponl ton of 

■□land biine^ ^mbfuLr Lnke in 
HiijpuEana, 1^9, 160; lEapDitBlion^ 
i^Sj juropOTtFOfi cotitribotm by ««!» 
HMiroF^ 3^$, its. taution an Ira- 
porlint ll«ii of micnor^ ajC. 

Sallpetrc (potanium nitrate^ Iti fioo 
pnxlactJaa, noctl locally ni n 

iBajibro, ia; no lonj^r P-n cuential 
coniliEucnt of oiploauci ^ I , or 
ntccsHJj la cbcminl IndoHrin of 
kuropc^ 155 I tOltrCH of lodian supply, 
ayfi; ficlorin and rdinoricij i onl' 
pnE, a 36; dEminhtoifig eaportaj a^llS- 
nSc^mom. At Oilsccdr. 
f>owa£t fanns, 70, 31^ 

Sheep, 3A, 87; many hiveda of, all infe¬ 
rior for vool and maltDO, ; d kflerence 
bcEwccn abcCpof NiAImI S.IndiH.Sy; a|- 
Icmpta to impfOTe, 87 ; nDrabm of, Syr 
Sh|ppgn£, ^ aallleg ard EtMin 

%caB«li en^ic^ In fowit^n t™ 3 c ftoni 
i 8S4 la ■ J 76; pioportioti of, t a 
an4 from Briliih pOf£el«ioniF and onder 
BritUh dap, 

Silk, nv, hislory of, OO7, Areas of peodiie-' 
ticw, JoB. imported from China, loS i 
original and pro«ai ciportf, on 1. 
lar^ cicexi of Lmpoiti, 211, ne. 

Silk nulmtiy, io6~]|a ; hJaloryt not in- 
dignnonj, soy; fehtcred and developed 
liy E. India Company, my ; giorwlh of 
K'rer^ch end flalian uncDllnio, JOyj 
present depresaion, 307 , 2it, au; 
EOdiccaooS Or wild ^Ikwocms, 303 
areas of prodncHon, 208; ^UtniVt in 
Ltcngsl, 3og; lEcam millj and band- 
loom faoEorl^ 305: home looms, 30 y; 
Cu)aritf aiik'Wefi.Tnri ihroaghoitt India, 
30 $; nrtisElc nunofaduroa and ohief 
oentmi. of pfodsetioo, 3o$->ir; gold 
brocade or kinoobs. 20$; fUk brocades 
or 210, alO; 

end nrjrr^rM, 310 '; MTiped 
nnd checked (mahli^) sdJks, a Is, 211 ; 
saEiaettea, fKHfiJ, stirfi, of 

Ca^riE, IJI; eaports and impocU of 
monuiadBiied aOki, 311, 313 ; grral 

iocreaK tnd c 3 FCx«f of im ports, 213, 


5^r 

Silver, itu: kiandatii uurjrency of fodia, 
i&4 ; fall io ItiTalae luix 1B73, 3^41 
pmidema of exebangts and ita^artl*, 
264; ill ciTccts npoo trade and ftnanoe, 
26fi, jM, J7?,J70, .i;j, 4 S<, 4 S 9 -a**. 
460, met by improvement of trade, 
jyff; liti ports and OAporti of, 3^$, lg 3 , 
jto$, 3ta j the hoarding of, 2&9 ; the 
oecorrence of the incEal with lead and 
amc, 1-151 no tnodero mine*, 345; 
cilver plate indailiy, 13$,. 340. Jfrr 
Trade, foreign. 

Slate, where foondand worked, i,^T. 

Soda SiUs, Carbonate and nIphnEt, ob-^ 
biined front the 10 ^ 1 , 1 jS; eonwtituaiEs 
of the steriliiiBC cffloreEcmee rv^, t 
native mutiafactORS diiplaocd by cheap 
import^ r,i;8. 

Soils, phyEtoat ntid chetnlcal cliAncirr of, 
Jf'ij ; .allunaL loHi, 8, trap aoils, 
$. lO'; i^ht, g ; heavy ■wjth « covering 
of alln'vial depwil, B, 9; black eorton 
SDil or ngor, its seat! and chemical 
ctwttiilnnits, 9, 10; crop* of lightLe 
and heavier soils of Deetko limp area, 
10; loits of c^HalliEie area, ro, n, 
Ihetr great variety of dtaiaetcr, 11 ; 
fadlilics and aptilodet for iTiigAEion of 
LUETcrent loili, ly-tg; croppra aruE 
in each of the Ebtee soIIe, with pet- 
Ctntage of irrigated area and »nioe of 
irrigatiao, J 7, 

Spiril, dirtlllatjon of, an old indniLr}', 
315; a growinf indnitTV, 13 a{ cMi- 
aomption maioLFy of linportto, a^j;; 
blCal and moral regnlation of mann- 
fkctoin of " CDontry spirit,' 12 j. 

Steam, DSC of a« a motife power, t 6 ' 9 , 
195 ; rcEoseitatl(M] of 'CotEon indllStty 
by iu iabodncIlHi, 1916, ao^ Ae o/jo 
>lills^ kstlwaya, l^ipping. 

Smiitc, for pots, diuet, carvings, end 
gU'bumcn, r^ 

Slofie, for bnliiling, TaS-lfC; IJmeilones, 
saodstoliC, freenone, granite, marble, 
alate, Ac. 14$; importi, 140. 
stoDc-cBUTiiig, 341,343; In iDTee ly^s 
of old, 341; oorrcspMding with (I) 
Otve-tempIcE, u of Eiepbanta. 74^, 
342; {a) Jala, Cbhinkyan, and sntiK- 
qnent Hindu temples, 24, t, 242; Q'* 
Fath^ and MttgbAl mMtttie*, AO-, 341, 
243 i the chief centres of itooc-vork, 
ancloit and modem, 241, 242; the 
prindpa] andent moobitieila, Eemplea, 
TOOtbi, moaqaes, palaees, " 5 ®. i$lp 
24I, 242; carriog of imall arttclei in 
EAndatCKie, Ac., 343; relationt of vrood 
and atone orring, 3 ja. 

Sues Canal, ibflucnce O'!, opon trade and 
rmlghta, abi, 3fi6, 375, 374, 394, 

Sugar; enhivatlan of cane, 7,9-4!; Ita 
verIcEics, 7$; ami 'Of prodjcliOD, 
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^0; niijHjjj canCf 

E h*tvicp|jai^, 41, ctBihJnj: atiij boll- 
4*1 onUtim, 41 E lili 4 ory of Lnde 
uj rcAcie*] nij^ vnil of djlEnn, 4Tj4JJ 
«ip 4 rt of rtw, 42; decay of 
ind nuimfifinnc^ jJSS, aSj; Importior 

jS 9 , jgg,; itie ctfecli nf coti- 
ItnnUJiI bcinnty lysteiD, 41, jgjif jS^; 
Grai«cli CoDreDUexn, iliB, lanjE caiu« 
L aSj, 290 E po^ulAnty 

of bcLt JHflp j ’^unatiom' 

belu'cca tNj; and ijoj, in wJirtVwalc 

E rwci of iiBjKKrtJ, 46^ 
iliuf freih volcuiM, Iff, no free 
■Ic^U, Pfrile, ifj- EulpbatCI 
ol iron and oojipWr if j. 

ScETcy pf India, it* ahiorpUca pr ihp 
r(Wc«l Sarrey, Ha, 

T. 

Tij Mahn^ at Apn, It* Inlaid wort, J4t 
Ht dbpnicd on^, 24^. 

TanJti Of itoraft worlu, 311-31^; ihel 

artHjiutif, JEJJ, 3Jj; «jj \a ^ fcoji 
Ixkri [D village ponda, jjj; o 
[luWic uuj pnvAicenlerpnie, 

J Ji: *xn iirt.plird tj . ,33; dJuricC. 
of ^loft prmlen«, t 8, 333, 314 
raelbod of ccnstracrion, 333, 334 ; lr 
Ajmcr-ATcrwln, onty lanki and wdlj, 

total area in Hrituti India ErricatCil 
fToni tanka, pohllc and private, 343,346; 
taJit-iTTi^lon in tbe NalLve Statei^ 
^^348, in 34&, in flydni- 

347 , So Slalea, 347, 348. 

Tea ; dauvaUoci of plant, 56 63; tiitnry. 
f6< frE ititiitici of ajTci, capital, 
labcwrj 37 ; irejsj of pmdii'Ctlon, t9 r 
race! of liit plant, 36 f gairden ntant, 

*"ii prepttfaiioa of tea 

^cdmi and nDnerin, r j; idvring and 
plantuif', wetrlin^ and pninirj' 60 ■ 
lOMO^, tillage, seed ielecUoft, 60 j 
®t I tnannlketnEei, 61, Cl; 
vritbering, nolUng, c:tJdBlion, diving 
lifting, a^ packtng, 6 j, 63 j ei/wlS, 
of dew markets, 
JS. aSB; a mml] doty cn fipotli, ^B- 
varuliofu from iSCt (o 1903 h whotc- 
i^e pficca of cxptited tea, 4G4, 

Teak M the royal lr«'>, fonaU, pro- 

tenim of, 107, 117; pluiialimi* of, 
nS; eaportation of, M9, 317 ; nmlnlj 

iTOra JSraiTLI, 3 -JJ, 

id^ph d^tncni, 4 i 7 - 44 fi. t„|j 
luiloiT ofr lr™ 1851, 4371 iti iurricc 
m mppicajati of afottfly, 437 ; 
Tet™pb Arts of IB34, 18^, jtr^; 
iB* 3, 438; preieni orgaoEutiofi and 
raners^ Oitngth, 418; jenih line! of 

mtemat com naan I ration, 43H:, 410 ■ 

misCnKHno of lincf end malenal 
rmpToyed, 439, 440; tekgmplu fji 


railaayf and raunlr. 4407 combined 
poat and telegmph offices, 440; tele- 
grsphl for inllitAry pmrpeg^ 440; 
wlreleu lelegnphiy with Andataaos, 
44 r E lines of commnnication with otbn 
coantries, 441; inland tarlfla, 441,4|t E 

foreign tariffs, 441; pressimd Uorem. 
mcni telegrantE, 443 f sHunpa, 443; 
pyowth of (elegnpta liaottctiona, 443, 
luid Ubte, 441: lelephnne exchanges 
■JxJ private linei^ 443,444 ; Inde-tlnro- 
Teiepapb department, 4443 ita- 
tistics of Indian Telegraph, deparloteoi 

since JiUlo, 44j. UiLriograpJiy, p, 446, 

Tcfinnts Sit TtnuTef. 

Tedurrti of agrirallnral land, S9, 907 
sverage holdings imall, fig, 476; 
tenuTC generally [hereditary, whether 
I ffOKn great lajrilotdi or of peasant 
proprifton, 90; tendascy to 
divi^On and nhlrtting^ go, 451; legal 
relatioas between Untlionls and lenniitE 
geiremlly eqhitablo, 91, 4S0, 43 1 , Sff 
aJie Rent, 

Umber, of the riceidiiMir foiests, ror, 
103 J <if the HTcignecn, loi, of the 
Tidal foKHt, 103; -pTotertion of, 
Jf3-Sr^f cnesQL ragcnieat of vaSuabl^ 
EEtawtha, EULliiml rcj^neration, 

cultnra] operations, and Kleciioo, tjfi, 

* l 7 p U8, by artiiicMl leprodflCtion in 
[.ilantitJoas, 118 ; caports, 119; tl»ber 
indostrics, js-h-jad; tlrabcrl for home 
pnrpoaea, for bailding, paciing^ases, 
&c,, aj7, far eapertatjon, 337* number 
of sawmills, aaS. 

Tin, the plflOH of itj oeciuTeiscc, and 
output, J43, J44E Imports, from ibo 
Straits ^tUemenis, j44. 

TcAacco, growth of| 49-33 ; areas of pro- 
durtiojs, 49+ soils, (mltivatioo, nnd secd- 
4 ^ fiO i traniplantationT StC,* rtnd 
5^r 3 1 f hledt and vxllaw^ j r e 
maanfMtnrp and trade, £J, 313 steady 
growth of export inuiej 51, 183, JP4, 
Tol^ dnes anddbaivef i j^avijjalfon dnes, 
3 Cj p irrigalfon ones, bolit of ebuge 
-Bnd nutbodi of cotlectm^, 

ferric* and road*, 4O9E tdegiaph 
^“‘p 44* n 44> : po^l chaigct, 419; 
railway ohar^, 3S6, 3S7, 

Trade, foreign, history of, 71; early 
cotniBcfcc, J37r mviaevnl period, intcr- 
raptioQ of trade males by TDikl. rs«; 
the i^rfognese, J58 j the lHulch and 
JS®! foaitdadon of fir* 
utgUsn Last India Company in rf>oa, 
^39 p dnrihg scimtceath and 
eighteenu) ceatHriei, 9; charaeler of 
early, J39; growth of EHilab, j6nE 
changes b, 2607 msots foe slow 
’deselopmeot, j6i ; Improvements after 
1S38 in time and pwt of commtltiica- 
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tioiu find ; rcTom oC ^^cal 

fjiitrm, jfij: daL^ oo impciiU ood 
export;^ 3 & 3 .; ititcmnl dniis ind 
octroi^ adjj 364; cfTijcti of fkU of 
lUi^r id E&73 ukd iSS^, rETCTiu^ and 
tndc 364^}^; Oowcnuntol 

rcIxUanx tIeIi trade, 366 ; fonnRtiofi 
of d<pitrtllMiiti for Rerentic, Agricut' 
tuFF^ and CosiDicrcfff 367 ; Cbuubcnof 
Cobanicroe; J$7: eciuinil ptogfrNi tMoF 
l3i4^. with a lank of eaparti. and 
irapoiU, 16s i cacciA of import of 
pTcdom mciaia ontr export, 1%: 
change! in Llcma of export, 36^, of 
Import, tJOT excoa of cxporll, 370; 
mc^od of adjattieg foreign paymenu, 
J70; loflacnce of lEreli^ti oa trade, 171. 
Trade, fi>r«{gQ; dutribnlioo of Kad^nic. 
1^1-393; iritb the UaLted Kingdom, 
393.-39^ p hJcgIIhc nnoc Sue? Canal, 
J94; Iti aa|,ure> 394, 3954 the raloe 
dE ita imporU and exports, tdf ; witli 
UermiUiy, aptS, 397 ; the lieaincaDct oE 
its rmpd injcrrasct its OXtara, 

idafflly of ipgiir aod lati, 39^; develop^ 
inent of [il«maq shlpppig, 397, with 
China, 397; with Japan, 397, 3 ^; 
with P'ranco, xod Uiitiih 

Coloalcs, 19B ; foeeign trade bj land, 

3(^-j0t ; with Afe^iiitiin, J 99 ; with 
Kashmir, Ncpa 1 „ Tibet, Shan States, 
China, JOO; its llatarc and limitations, 
lOQt it* vatuo, 31J. Set Tablra It- 
\ t pp. 308-^33. 

Trade, btemal, 301-306+ nnerat con. 
ditioDi, 301; Its mclhiHi, in eipoit 
and import trade, Yillage deafer*, 

markets, faira, baxorv, and an ciccia of 
rniddiemen, 301; trading ensfe* and 
Iribca, 301, 303, the ItaaiiiA tribe, 
301;: ibe Marwaxts, the f^Tsis, tbe 
KhattrTs, Ihe Ihmii*, 301; it* total 
volume doqbtful, 303; imibbome trade, 
30J; riTer-borne tra^, 30? ! trade brf 
load, 301, trade with pajU, 303, 3*3; 
with Calenttaj^ 303 ; with Bombaj, 303, 
with Madra* pofti, 303, with KaileSl. 
Rangoon, 303; tables of TalualJon of 
iaiand trade, 3J4, 313, coasting trade, 
303; trade of Imports and exports 
bcH.ircicn Ifatinoei and State* and Us 
natnre, 303-306 ; O'! Assam., of Itcngal, 
304, of Domba^, Uarma, Central 
rroyinoes wid Jkim, Madras, 305 ; of 
[hmjab and United Prorlnces, 303,306. 
See Tabla VII ,TK, pp. 314,315. 

Trade, relations of CoKfruncnt with, 
366-369; Creation of diiTeraPt Dreait- 
raenta to deal with AgricaJtnre, Com- 
raercr and Indaiirf, 367; Chainbecs 
of Coramerocp 367,, 369^ 

Traffic: diHsCnltin of early, 161, 403 + 
ainra[|wa}x, 3a3=3S7J paaunger: cnor- 
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mons dffelopn]<tl.t o4 dbe to pilgrim- 
Itget, religious festivals, and migraliocii 
al_ labour, 3S3, 3% ; 100 rnLLtiOfu of 
thod-ctau puaengers in 1904 carricil 
at Icu iban a farthing a mile, 386; 
goods : development of, even greater 
dran of paj9cngerj336 ; <J!Hticn of new 
markets and eqqaliralioft of [wise*, 3^6, 
4961: transport in 39040! g* uilUoni 
of tons at lesi than n hiilfpcra]r per 
ton c>cr mile, e*rh im averaging 173 
niilefi 386,397; ebtef anieles of trafhcj 
giain and b«<u^ coal, ooltnn, jute, aaU, 
sugar. Bird timber^ 3!^^ 3S7: develop¬ 
ment of local pt^ncti and werUli 
a Cause of more imports, M* 

navigable CaUaJa, 334-360, not one 
duKtly rennmerAtivc, 359. Stf u/ra 
Table* IV-Vf,^ pp, 413, 4I3. 

Trees of the forest*^ 103-^104; proicdiOQ 
oi^ from fire, 1111 from rattle, r J 6. 

Timgaten and nijioium ores,^ fonttd but 
not workeil, 148. 

TuTracrU!', a dye and a cciKUraeat, 1S3, it^ 
extensive ealtlyalion., [63! dedme uf 
oXporls, 183. 

V, 

Varnishes, of lat, I “4, of j'irVjf, 17^, of 
Ertbcr resins, 176; used in gesso work, 
176, 

\ Kctables, garden, a tL«t of principal, 73, 

VilTagO hidnttries hi metal, 133, 334; 
metal ofteD in pLace of glass arid 
porcelain of Eotope, 333; local in^ 
dnatriet often on a large lialc and of 
more than loCxl fame, 334. 

Voelcker, Dr.* hii iXe 

memf ^ ittitian A_^tinUHft, quoted, 

6, i6t 30 . 

\V. 

Wages, 466-474: official [Uta ctdy from 
3 * 73 , 466 1 a general ri^ save in Oodb^ 
473-474; data untrtif I worthy for exact 
com|drkion.s, 467, 468; disltnction 
drawn between billed, (artiaan) and 
tibtkillcd (agTUultural ami dcnaeiilc) 
labour, 466; La rural xtns wages 
geuerally paid in kind wEth petqnl*ltes. 
467; Irregnlaritj of emplyjmcot, 467 ; 
cash pajtneUU Itr nibaji aieca, ahJif; 
rariaboos in wages in different localiEiea 
aitd nndcr dilfemt Chcomstancci, 468, 
4691 wages lowest in agiicultutali and 
congested districts, 460, higbest In 
induiLrial CCHtie*, 46^ varying wiih 
demand and supply of labour^ 469' 
relmtion between cost of livhg' and 
wages jUititraled by H*e IQ Wagrt and 
in prke of tice and food in bcngal, 
AatsETV, and Tnojab, 4^, 470; greater 
rtie in wages of thilfi^ lAbouf not 
generally apparent, 470, depteatton oE 







trt SmiBDbgUcy of ■■.bciur kdiiI Jo¥i 
cludutb of comfon, 470; ^tcficnl im* 
prOTcnacnl in ibcK mpKti, 470, 4^1 ; 
iB^ntkm of liboor^ Vol, I, cb. ui; 
c^ioknco of nuLorial piafjm* tii coti^ 
sumpUoEV of i 4 ft|i txcUe icrmoc^ ind 
Mvin£i baal»4 47 1; funLoe 4^^ 

49a, 49^ Tublc* of Jivm^ Dtontfal^ 
wi£i» in dillcTCQt l^rovimoa (fom 1 
In 1903, wltb {vmalAfc of rise or ^11; 
[. of BfriniltHnl UbaonTj 47^1 
of HJt hcmc-kKpcTj 47J ; JIL of 
043 iniBaa muoci, cti^CCr, nr blnck- 
■inith, 474 i mfn. in coal mlnoi, 1^5. 
ibbJiojinph jof PriuiBftd liVBBes,p. 471, 

Wjui* cohivsblc ]uh 1^ 1, 1, probonkin of, 
to cnJliTBJUitl *4YQ ancl la romUi, 3; 
ktill moufh Lmd for Ihe whole ronl 
popDlntioa^ 3 % 1(4 mUoiDlloa by Irri^ 
eBlioO ind oofoauBlioo; in l^EtnjjLt^ tbc 
llochiu Dobb iMid other auca^, 334, 
pneitiilgliH of nlcnuon^ 335 ■ in SinrI, 

WAlrfiDpplf^ induenoc of forests as 
offordi^ itonfit, ncipiUtian Qft">d pro^ 
tocUnn xgnbiil ojHoalTf raSbCsUt^ JQi. 

Wju^ been', ill uoa of fuendDctionp 170; 
it* luc* : emplDjn] in 177 ; iu 

export, I7S. 

WoUit, inljpiiion bft : tbe wOrfe 

of printcentupriKp JiS; uensupplied 
by, Jifld prodnoeH 3JB* tesiponinr inil 
pennuKDt, 319, Ibcir cost^ 319 7 lifiin^ 
ApplilnCei, iuLtiiul or boUocb 
■ ii™diEiani fivonmhle 
to Irneitkin by welUp ^lA; EUle cn^ 
oortrxfieincRt of, by Unninxbik lnu» 

3 lo; of hj renusdoD of fand 
mremw, jii; iti oxteosion darui]; 
r™t jfcMlj 3Jlp 3JJ ; raiHt ext«' 
aivdy pnetued ia |bc Uniled EWtuidci, 
■J«J iSe rrOrinciaDf l''Liiajfl]|)^ Eotnlmy, 
Mndrut 19, 311; totiil xren ui £rili*h 
Indin ini^nCed from vcfl*, pablic buI 
lOiTxtr, 345, 346. 

U'bcnt; it* nltintioo, J9-3i: arc* of 
TK^Dction, jo; ruieiioa^'d^^crop, 30, 
tTfiEiicd, 30,31; barmliBK mud (br^ • 
in^p 31: onl-tDin, 31; export*,. 31, *84, 
^SSj «9J OOi (be Unplc food, aj4; 
*UtiMic* of remit Wiociofj from jS6i 
lo 1903, 458: TuiUioQ* in price* of 
wbolcule exporti, 463, 464. 

\\ uei, white ukd red of KaibmJr, 3'35; 
compete in purity ud txodlcnoc with 
b'ltocb, *33: cnonimptian, nuinTy of 
iroportel, 3Jj. 


I Wood-ennin^ ^38^331 ; ai np^dlnl In 
srchitectiriT, *38, in X fndl*, moaily 
I m JiIu^miiLidjUi 77l^D1^th, *119, it* 
' ivdapUitkHi to 339, it* nppbcii^ 

tion to duoi*, 139, it* impartinl ccnlxei, 
339; lo the United kodi^onttal I'ro- 
viAC^ it* cbllnictcT xivd cenlm, 339, 

j jot iti place taken Ity itntie'H:4rTLau 
in iR^jptnjbiB, r. fnira t Tndla^ Siml, 

l^HchMin, and Uengal, 330; In 
C.iojAr 3 lp n Jain type, aud an evotved 
.VfDbBEioudan, 330; of Kbindedi and 
Uccean, 3|o ; in S, India, aandal^wood 
oami^ of Mysore reprodnee* dranaclcr^ 
iitioi of ■(* Uhllqkyan temple*, 330, 
wood'canrinj; of Madras ibose of 
tlravldiiiji templet, 330; in liurKin, 
lu iTmit derelopinait owinf to nbsenoe 
of maioury and supply of leak, 335^ 
331, its wooden stalaary, *31 ; in 
N'epll, 331 n fiirdal-wOOd carrinj^, 3 3 1 ; 
aa applied to famlturc, 339 i. ijOi 
\Vnodvork, inlaid, wilb mEtau, sjt ; 
painted, at iidvantrldi, of fornitoie, 
caibrtj, and ibrfnei, 331, at Muzaf- 
fai^tb, of bow* and arrow*, 331^ at 
and CwAlior, 333. 

Hoof, Indiutjy and tne^arj-jtST In- 
k:rior quality of, from natire iheep, S6, 
87,313; centre* of piodnclioD, 313; 
manaiacium and mills and handdoom 
fictoiiH, 1x3, 3(4 ; OAidtaland labonr 
rtiE*fiPl, 3 t.V 3(4; total proiluction in 
J903, 3(47 AoflnlLaa wool imported 
for &Kr (ood*, 3(47 grood* muiofaC- 
(tired,3T4 31S7 pile carpets, originafly 
of jTood quality add doiipi, 314, 
Hdctmoraticni by low price* fat European 
nLiubet, 3 T 4 r reoent reooTeiy, 3 14, 31^7 
carpci-^Tcarinff iq Nr India, 315 , I" 
Sind and Eblucblstin, 3ij, ai^ in 
United fruvince* and BcuipiIh in I^Caj- 
patSna and CcnfnJi Todla, In Bonllwy 
iuid Baroda, 31!!, in SL India, itti, rtf ; 
shawls and of Kashmir, 3 1 7, 

3187 brocaded woollen piece-goods, 
/dJMdOxfr. x 318 ; trade, raw 
wool, iraporti and export*, 3iS. 39I; 
muttfaotared wool, increase in import*} 
decrease in export*, utr of (upcts and 
ihnwlf, 3 lS. /W^iW, 

JL 

rCiffllndari tracti or areas, aiBctuncnt and 
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